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ABSTRACT

BARRIERS TO DIGITAL EQUITY:
A CASE STUDY OF KING COUNTY
The purpose of this study is to explore how schools educate students in the use of digital
technology. Using a concurrent mixed methods case study approach, the researchers identified
potential barriers for schools in educating students in the use of digital technology. Additionally,
this study identified factors that provide effective use of technology in schools, which can
educate students with the necessary skills to serve their community and society in the future.
Researchers sampled school leaders and district administrators of all school districts within King
County. Data was collected from a document review and online survey questions to conduct a
thematic narrative analysis (Maitlis, 2012). Findings converged and were triangulated for greater
depth and analysis (Fitzpatrick, Sanders, & Worthen, 2011). Recommendations were provided
and corroborated with those found in scholarly literature.
This study showed that the greatest factors impacting the education of students in the use
of digital technology in school districts are (a) access to digital technology, (b) financing
technology and the bureaucracy of getting financial support, and (c) literacy and professional
development of students and teachers. Knowledge of these factors may assist county leaders in
helping school districts and leaders in the integration of digital technology in schools to enhance
the teaching and learning process and increase digital equity.
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CHAPTER 1
Introduction

Over the past few decades, the federal government’s role in economic development and
public services have been reduced, reflecting a national shift toward a more decentralized
government with greater authority now to states and local governments. Counties being the
fastest-growing general-purpose government took on added responsibilities like workforce
development for low-income workers or subsidized loans for local businesses (Lobao &
Kraybill, 2005). King County is a county that took on additional roles, in particular, they have
made it their vision to see "a diverse and dynamic community with a healthy economy and
environment where all people, businesses, and organizations have the opportunity to thrive"
(King County, 2017). To reach this vision, the county has determined goals for the organization
to strive toward, which include greater health and human services, a stronger economic base for
employment and businesses, and a healthy environment (King County, 2017). To support these
goals, the county invests in digital technology such as broadband internet for schools, text
messaging and leverage phone applications and social media to increase access for residents to
receive faster alerts and news. With these technology tools, the County believes they can provide
residents increased access to healthcare, jobs, civic participation, and improved education (King
County, 2016b). However, not everyone is able to access technology equally. National research
demonstrated a digital divide associated with age, gender, education, income, race, and
geography which is reflected in the 2015 American Community Survey where 74.7% of White
Americans and only 56.5% of Black/African Americans reported that they had a laptop or
desktop with broadband subscription (Wei & Hindman, 2011).
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Similarly, data from one municipality in King County reflected this national trend, where
96% of White Americans have internet access while only 88% of Black/African Americans have
access (City of Seattle, 2018). This gap in King County mirrored similar gaps in counties across
the United States and contributed to a national call for digital equity, “a condition in which all
individuals and communities have the information technology capacity needed for full
participation in our society, democracy, and economy. Digital equity is necessary for civic and
cultural participation, employment, lifelong learning, and access to essential services" (National
Digital Inclusion Alliance [NDIA], 2019). Striving toward digital equity matters to King County
because it can eliminate barriers for residents to access digital technology, thus increasing access
to healthcare, jobs, civic participation, and education.
One of King County’s priorities to reach their goal of a healthy county is to build a
foundation for kids to grow into healthy adults (Best Start for Kids, 2017). However, the digital
divide and call for digital equity have not only permeated the nation but also manifested its way
in schools and school districts where kids spend the majority of their day. Only 68% of school
districts reported that they met the 2014-15 minimum Internet bandwidth recommendations set
by the Federal Communications Commission (FCC) (Consortium of School Networking, 2017).
In addition, among lower-income groups, Black and Hispanic families are about 25% less likely
to have home internet than white families, exacerbating the digital divide and leading to what
scholars have termed, the "homework gap"—where about 70% of teachers assign homework
requiring access to broadband creating an additional barrier for those without access to
broadband at home to complete homework and have successful grades (Consortium of School
Networking, 2017). Schools, specifically high schools are essential in this conversation because
this is one way the county can bridge the divide by providing education to youth who will join
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the workforce and eventually become active participants in the community and share this
information with their family and peers. Thus, the exploration of digital technology
implementation in high schools needs further analysis if the goal for the County is to achieve
greater health and human services, a stronger economic base for employment and businesses,
and a healthy environment (King County, 2017).
Background of the Problem
Since 2008, King County leaders have acknowledged that policies and resource
allocation differentially impact residents, further exacerbating social inequities, such as poverty,
employment opportunities, housing and healthcare (Caldbick, 2016). As a resolution to this
issue, the county has proclaimed a commitment to making data-driven decisions that promote
fairness and opportunity for all residents (King County, 2010). Part of this commitment includes
strategic measurement of key performance areas, intended to identify issues of inequity, and
evaluate progress in resolutions (King County, 2018a). Through this process, the County has
determined that inequities exist for residents in accessing and utilizing digital technology.
Without equitable access to technological resources, County residents are unable to participate
effectively and contribute within their community. The 2015 Executive Summary Report of King
County stated the importance of addressing digital equity, noting, "The inability for people to
utilize this resource limits their chances to search for and apply for jobs, find basic healthcare
information, do homework or take college courses online, and access important government
services like voter registration and public transit schedules, among other things" (King County,
2015). Furthermore, the 2015 report cited national research in the area of digital equity,
acknowledging that a failure to address this issue would create further economic, social, and
political disadvantages for marginalized populations in King County.
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Digital equity remains an area of concern as Washington State has one of the highest
broadband access rates nationally (King County, 2019a). Yet, approximately 14% of King
County residents still do not have internet access at home, and those making less than $50,000
annually are significantly less likely to have access (King County, 2019a). Furthermore, research
within one majority metropolitan city of King County shows an additional gap of those who have
access to the internet and the needed skills to use it (City of Seattle, 2015). A 2018 report
published by the major metropolitan city within King County reported that 90% have residents
have internet access where they live with 98% of city residents reporting having at least one tech
device in their home (City of Seattle, 2019). However, despite the high percentages, the report
indicates apparent disparities remain in technology access based on education, income, disability,
and race. For example, within the same metropolitan city, only 80% of students with disabilities
have internet access at home, while 97% of students without a disability have internet access
(City of Seattle, 2018).
Digital Equity in Schools
Equitable access to technology in education is a longstanding, nationally recognized
issue. Nearly twenty years ago, Solomon, Allen, and Resta (2003) informed that “low-income
areas and high-risk students are least likely to receive the benefits of exemplary uses of
educational technology and telecommunications” (p.xiii). This is a concern as the effective
utilization of technology is a growing expectation of universities and employers. Furthermore, as
King County has informed equity in education is necessary to ensure county residents obtain
employment and thrive economically (King County, 2015), addressing issues of digital equity in
schools cannot be avoided.
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As the district's property tax primarily dictates school budgets, disparities in digital
technology access and use occur even within the same district and are often correlated with other
social inequities (Garland & Wotton, 2001; Lutz, 2019). This means that factors such as
ethnicity, disability, family income, and geography determine if a student has access to
technology in the classroom (Solomon, Allen & Resta, 2003). Furthermore, while programs
such as One Laptop per Child, have increased student access to digital devices in the classroom,
those variables continue to predict if their teachers will have the skills to implement technology
in the classroom or if technology curriculums are implemented in their schools (Solomon, Allen
& Resta, 2003; Warschauer, Cotton, & Ames, 2011).
In King County, this divide is apparent across school districts. Pseudonyms for this study
are used to describe districts within King County. For example, Pond School District (PSD), a
high property tax area, is equipped with a teacher computer, an interactive projection board,
document camera, audio amplification system, and all students in grades 6-12 are assigned a
laptop (Lake Washington School District, 2019). In comparison, Coffee School District's local
tax base is much lower, generating about $10 million less in revenue for schools, and students
are not afforded the luxury of laptops or high-quality technology in the classroom (Highline
Public Schools, 2019a). The highlighted disparity in classroom access to technology within the
same county confirms the need to understand digital equity in schools better.
Digital Equity in Education during Crisis
At the time of this study, the state of Washington entered a state of emergency in
response to the Coronavirus (COVID-19) pandemic, leading to the abrupt closure of all schools.
Ultimately school closures were announced for the remainder of the school year, without clarity
of what the following school year would look like (Washington Office of Superintendent of
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Public Instruction, 2020). In a matter of weeks, school districts in Washington were expected to
develop plans that ensured students were able to continually access educational materials and
instruction (Reykdal, 2020). Without clear guidance on what the plans should look like, across
Washington distance learning looked drastically different. For example, although one large
school district serving a major metropolitan city in Washington initially announced they would
not implement remote learning, the district later announced a partnership with the Alliance for
Education to ensure all students were able to obtain necessary devices and resources to access
online educational materials (Education Equity Fund, 2020). Whereas, approximately 30 miles
south of the metropolitan city, another school district announced they lack the necessary funding
to provide all students with technology devices (Federal Way Schools, 2020). In addition, the
district’s Superintendent stated she does not believe her district could ever transition to complete
online instruction due to social inequities in housing, language and income (Morton, 2020).
In addition, while statewide requirements to implement instruction using a distance
learning model suggest providing necessary devices to all students, inequities remain. This was
demonstrated through a survey conducted by Schoolhouse of Washington, an organization
serving homeless youth in Washington. The survey reports that access to mobile hotspots or
internet was a need for homeless students in 78% of the 74 districts surveyed and access to
devices was a need for 74% of districts. The need for technology resources is the second and
third highest needs for students after food (Schoolhouse Washington, 2020). Furthermore, the
study demonstrates that districts lack clear plans for how to support homeless students who also
experience disabilities, domestic violence or are English Language Learners (ELL). These
inequities are important to highlight because they demonstrate the stark disparities in how
students within a single county are able to equitably access free and appropriate education (U.S.
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Department of Education Office for Civil Rights, 2010) as mandated by the federal government.
Most notably, this demonstrates that in times of national or local crisis only some students are
able to continue accessing a quality education and those impacted by other social inequities
experience further disparities in educational access.
Statement of the Problem
King County has identified the issue of differential access to technology and the skills to
use them amongst residents. Specifically, 14% of households still do not have access to the
internet at home, a divide that is magnified for marginalized communities, especially as it relates
to income (King County, 2016b). Furthermore, while data demonstrate progress within one
major metropolitan city within King County (City of Seattle, 2019), there remains a suspected
disparity for those living in rural areas or low-income geographies outside of the city (Dewan &
Riggins, 2005). Equitable access to technology in King County means “all residents and
neighborhoods have the information technology capacity needed for civic and cultural
participation, employment, lifelong learning, and access to essential services (City of Seattle,
2015). King County has stated the importance of digital equity because it can lead to greater
access to healthcare, employment opportunities, education, or shopping, and other services (King
County, 2016a). Furthermore, resolving inequities in access to technology is essential as research
demonstrates technology access is correlated with higher educational outcomes, increased
opportunities for employment and earnings, as well as stronger social relationships for aging
populations (Robinson, et al., 2015; DiMaggio & Bonikowsi, 2008).
A possible factor that exacerbates this digital divide is how technology is equitably
accessed in schools. Schools are a necessary component in supporting county residents to thrive
within their communities. However, students attending school today are not well prepared for
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living and working in the 21st century by the time they graduate because of their deficiency in
core competencies that are critical for success in education, work, and life (Kay, 2010).
Furthermore, students need to develop the skills necessary to contribute to the community and
workforce, and this cannot be accomplished without transforming the curricular, professional
development, and overall acceptance of technology in schools (Dede, 2011).
One possible contribution to this issue is that teachers and educators are not prepared to
effectively incorporate learning skills in their practices, due to a lack of professional
development and education in how to integrate technology in schools. Although technology is a
critical tool for success in education, work, and life, the use of digital technology in schools has
been inadequate for decades due to limited resources and effort to educate on technology usage
and effective integration into classroom practice (Dunn & Rakes, 2010; Prestridge, 2012). This
study sought to understand the barriers which impact educating students on digital technology in
schools using an upstream theory of change framework. Looking at downstream experiences in
how digital technology use is taught in schools, may inform upstream county policies.
Purpose of the Study
The purpose of this study was to explore how schools educate students in the use of
digital technology. Using a mixed methods case study approach, the researchers sought to
identify potential barriers for schools in educating students in the use of digital technology.
Additionally, this study aimed to identify factors that may provide effective use of technology in
schools, which can educate students with the necessary skills to serve the community and society
in the future better. The intention of this study is to provide knowledge of factors that may assist
county leaders in helping school districts leaders in the integration of digital technology in
schools and to enhance the teaching and learning process to increase digital equity. Although this
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study is limited to school districts within a single county, the findings from this study may
strengthen current literature on the implementation of digital technology in classrooms.
Research Question
The study sought to answer the following question:
What are the factors impacting the education of students in the use of digital technology
in school districts?
Significance of the Study
Research on digital equity has been conducted in a variety of different settings over the
last few decades (Resta & Laferrière, 2015). In addition, the relationship between the county or
local municipality to local schools has also been well-researched (Gonzalez-Paraz, 2014).
However, few studies have been conducted on how county relationships with schools impact the
equitable implementation of digital technology. A mixed-methods case study on digital equity in
schools can illuminate factors of digital technology integration in the classroom. By identifying
these factors, organizational leaders could tailor strategies, monetary resources, equipment,
professional development, or even establish recommendations for teacher preparatory programs.
Furthermore, the proposed study benefits county governmental agencies by ultimately, informing
how policies and resources can be implemented to address the systemic issues of digital equity.
Limitations and Delimitations
The limitations of this study include the following:
1. This study was modified from intended study. Due to the rapid onset of Covid-19, access
to human subjects was restricted, and the research team had to make multiple adjustments
to the original study. The District had to prioritize the needs of responding to the
pandemic, and access to District leaders was limited. Nonetheless, the research team
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actively worked on maintaining the rigor and credibility of the study to ensure that it
would support the District in furthering its work in creating a more equitable environment
that serves all students.
2. The participants’ responses are self-reported data.
3. The availability of participants and their disposition to complete a survey. Participants of
this study are superintendents, building-level school administrators, and principals who
are considerably bounded by busy administrative duties and meetings during a pandemic
shutdown.
The delimitations of this study include the following:
1. The research was conducted in a large urban area in the Pacific Northwest, which may
create difficulty for replication of this study in another context.
2. The samples of this study are personnel who volunteered to provide evidence. Therefore,
findings are limited to those professionals.
Definition of Terms
●

Digital Equity is a condition in which all individuals and communities have the
information technology capacity needed for full participation in our society,
democracy, and economy (NDIA, 2019).

●

Digital divide is defined as a term that explains individuals who have or do not have
access to the internet (National Telecommunications and Information Administration
[NTIA], 1995).

●

Digital access is defined as the ability of an individual, in any given environment, to
use digital equipment to connect to an online platform and fully utilize the internet
through electronic participation in society (Ribble, 2015).
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Connectivity is defined as how quickly an individual or group may connect, through
a broadband platform, to the internet for various purposes.

●

Equipment is defined as computers, broadband technologies, smartphones, laptops,
and tablets.

●

Digital Literacy is defined as the ability of an individual to use critical thinking skills
to understand how to use a respective digital tool and for what reason (Passey,
Shonfeld, Appleby, Judge, Saito, & Smits, 2018).
Summary

This chapter outlines the background of the issue of digital equity in King County.
Additionally, it explains the need for conducting a mixed methods case study aimed at
understanding digital equity in a school setting by investigating the perception of school district
leaders and administrators of all school districts within King County. This chapter also provides
the research question guiding the research process, the significance of the study, and explains the
definitions of terms, limitations, and delimitations of this study.
Organization of Dissertation
This dissertation is organized by chapters to assist readers with understanding the study's
flow. Each chapter will address research components associated with producing ethical, reliable,
valid, and replicable research. Chapter one outlines the issue being studied and includes the
background of the issue, the problem statement, research questions, significance of the problem,
and defines terms used throughout the chapters. Chapter two contains an exploration of the
upstream theory of change framework that guided the development of the research methodology.
Chapter two also contains a literature review of digital technology including the history of digital
inequity and background information on how it is applied at national, county, district, and
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teacher levels. Chapter three outlines the researchers’ study design, data collection, data analysis,
and ethical considerations. Chapter four focuses on research findings and chapter five focuses on
recommendations.
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CHAPTER 2
Literature Review
Introduction

Chapter two contains a review of the literature and is organized as follows: 1) restatement
of the problem, 2) digital technology in schools, 3) county-based efforts, 4) school leadership
efforts, and 5) the conceptual framework that guided this study on the factors impacting the
education of high school students in the use of digital technology.
The purpose of this study was to explore how schools educate students in the use of
digital technology. Using a mixed-methods case study approach, the researchers sought to
identify potential barriers for schools in educating students in the use of digital technology.
Additionally, this study sought to identify factors that may provide effective use of technology in
schools, which can educate students with the necessary skills to serve the community and society
in the future. The intention was to provide knowledge of these factors to assist county leaders in
helping school districts leaders in the integration of digital technology in schools to enhance the
teaching and learning process and ultimately increase digital equity. Although this study is
limited to school districts within one county, the findings from this study may strengthen current
literature on the implementation of digital technology in classrooms.
Restatement of the Problem
King County has identified a need to address issues of equitable access and use of
technology amongst residents. Addressing this issue will allow members of the community to
obtain necessary services and information to thrive, including employment, healthcare, and
education (King County, 2016a). Schools are one area where further investigation into digital
equity is warranted, as education is a component in supporting county residents to thrive within
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their communities. However, schools today are not preparing students for living and working in
the 21st century, (Kay, 2010), something that cannot be achieved without addressing the
curricular, professional development, and overall acceptance of technology in schools (Dede,
2011). In turn, this study sought to investigate the factors that impact education in digital
technology use for high school students. High schools were the focused of this study because
these students are at an age to enter the workforce and contribute to their communities. An
Upstream Theory of Change framework was applied to this study to better understand
downstream experiences in how digital technology use is taught in schools, and may inform
upstream county policies decision making.
Digital Technology in Schools
The issue of equity in digital technology access and use is being investigated on micro
and macro scales; within communities, nations, and internationally. Education is one context in
which digital equity should be understood and addressed. This is important as a high school
education and basic technology skills are minimum requirements for entry into the labor market,
and schools take responsibility to prepare students for the workplace (Solomon et al, 2003).
According to Swain & Pearson (2001), exploring digital equity in schools requires educators to
examine access students have to technology as well as equity in educational experiences students
have with technology. Furthermore the authors stated that there are significant differences in
access to technology experience based on various factors including income, race, gender,
location, and education. Moreover, equitable access to digital technology in schools is not only
access to hardware, software, and online service, but it includes the quality of instruction, the
availability of appropriate content, and the opportunity to participate in the production of
knowledge (Lazarus & Mora, 2000).
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Access and Resource Distribution
An example of inequities in technology in schools is demonstrated in differential
broadband access, “only 68% of school districts reported that they fully meet the 2014-15
minimum Internet bandwidth recommendations set by the Federal Communications Commission
(FCC) in every one of their schools, indicating a digital equity issue even before students go
home" (COSN, 2017, p. 3). Even in places where overall technology access is prevalent, students
of low-income communities are less likely to have computer access in their homes, creating
disparities in academic performance (Organization for Economic Co-Operation and
Development [OECD], 2005). Furthermore, data from the PEW research center identifies
disparities in technology access exist both at home and in schools for students living in rural
communities, creating inequities across communities and districts (Purcell, Heaps, Buchanan, &
Friedrich, 2013).
Solomon, Allen, and Resta (2003) expands on the importance of this issue, stating as
technology becomes increasingly ingrained in society and employment, students who lack
equitable opportunity to learn and use technology will continue to experience disadvantages in
other areas. While public schools often are perceived to be a solution in bridging social
inequities, teachers and schools may not be equipped with the resources or knowledge of how to
effectively integrate technology into curriculum for all students (Hohlfeld, Ritzhaupt, Barron,
and Kemker, 2008). Although some states have implemented measures to offset funding for
school districts in low-income communities, for most states disparities and even regressive
approaches remain in how resources are allocated for schools (Baker, Farrie, Johnson, Luhm, &
Sciarra, 2017). The differentiation in resource allocation suggests that in communities where
other social inequities are prevalent, funding is limited for professional development and
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curriculum integration with technology in schools, furthering the digital divide for those already
most impacted by disparities in education (Garland & Wotton, 2001; Hohlfeld, Ritzhaupt,
Barron, and Kemker, 2008).
Teacher Beliefs and Abilities
To enhance digital equity in schools requires more than providing teachers with tools,
access, and initial training--knowledge and skills are also important aspects of the integration of
digital technology. Lack of knowledge and skills is a common reason that teachers do not use
digital technology in their classroom (Ertmer & Ottenbreit-Leftwich, 2010). Additionally,
although teachers believe that digital technology helps them accomplish professional tasks more
efficiently, they hesitate to integrate the digital technology into their curriculum for a variety of
reasons including the lack of relevant knowledge (Lawless & Pellegrino, 2007), low self-efficacy
(Burke, 2014), and existing belief systems (Ertmer, 2005; Hew & Brush, 2007). Beliefs of
teachers can also be major barriers to digital technology implementation (Hermans, Tondeur,
Braak & Valcke, 2008). Ertmer (2005) argues that the decision of whether and how technology
is used in schools depends on the teachers themselves and the beliefs they hold about technology.
Digital Equity through a Social Justice Lens
How resources are allocated to address technology access in schools, as well as teacher
beliefs and abilities are key components of the issue. However, Hohlfeld, Ritzhaupt, Barron, and
Kemker (2008) inform on the importance of understanding digital equity beyond issues of
differential access. The authors present three levels of the issue; a) equitable access to hardware,
internet and devices, b) how frequently and for what purposes technology is used in the
classroom, and c) empowerment of students in technology use. Additionally, Gorski (2005)
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informs that the digital divide in schools is a multi-faceted issue that cannot be resolved by
simply introducing more technological resources into schools. Rather, digital equity must be
addressed by understanding histories of oppression, lack of representation and intersectionality in
education. In turn, resolving digital equity in education is a complex issue aimed at addressing
resource allocation. Additionally, there must also be a more in depth investigation into what
constitutes meaningful and equitable use of technology, as well as the complicated social justice
issues prevalent in education.
The Need for County Government Equity Efforts
County governments have taken on additional roles as a result of the decentralization of
the federal government; these roles include maintaining the responsibility of developing and
funding programs that serve residents in vital areas such as transportation, housing, and
employment (Lobao & Kraybill, 2005). Leaders in those sectors also have the ability to enact
policy and budgets dedicated to serving those most impacted by systemic inequities.
Additionally, how local funds and policies are utilized is important as political action at the
county and regional level has the ability to influence changes at state and federal levels (Shipan
& Volden, 2006). However, traditional siloed planning methods that address the needs of one
group, place, or resource are failing to meet the needs of communities as a whole (McKoy,
Vincent, & Bierbaum, 2011).
King County, has acknowledged the issue of equity in the community stating, “Residents
do not enjoy the same health, resources, and opportunities because of their race and where they
live” (King County, 2016a; pg. 1). To address this issue local governments in major metropolitan
cities such as Minneapolis, Seattle, Los Angeles and Chicago have begun identifying how
decision making and resource distribution impacts or reinforces social inequities. This is
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necessary for places like King County where persistent social imbalances prevent residents from
thriving in their community, minimizing their abilities to gain educational and economic success,
maintain health, and achieve a high quality of life (King County, 2016a). Allowing residents the
ability to thrive is important as it impacts the larger collective within a community and region.
For example, the Center for Disease Control (CDC) and Prevention (2015) informs that quality
health resources for all residents means communities are able to recover more quickly from
natural disasters and minimize the spread of disease. Additionally, evidence suggests that when
employment practices are inclusive and diverse, businesses are more successful and competitive
(Hunt, Layton, & Prince, 2015). Therefore, when regional governments encourage workforce
equity, the local economy benefits.
As county governments work towards addressing social inequities the benefit is not only
at a local level. Rather, when residents are able to thrive within their communities, the region is
better prepared for competitive growth on a national and global scale (Bollen, 2002; King
County, 2016). Regional competitiveness is a well sought after goal of most county
governments, in which the assets of a region are sought after nationally and internationally, and
the economy is adaptable to change. In turn, regional competitiveness is the ability to acquire
economic stability and quality of life for residents (Meyer-Stamer, 2008). However, literature in
the field of economics informs that factors preventing regional economic growth relate to issues
of social equity including socio-cultural, intellectual and quality of life (Kitson, Martin, & Tyler,
2004).
In summary, as government policies have a differential impact on county residents,
government leaders must evaluate how decisions intertwine with issues such as race and place in
order to address social inequities (Hall, Graffunder, & Metzler, 2016). Additionally, developing
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cross-sector relationships that strategically align all entities and programs are required to increase
engagement from all residents and create sustainable change within communities (McKoy,
Vincent, and Bierbaum, 2011). Doing so will allow residents to thrive within their communities,
while benefiting the region as a whole. Moreover, addressing inequities increases the likelihood
for counties to obtain economic stability and growth, and in turn regional competitiveness.
Need for County Government to Address Equity in Education
Holme and Finnegan (2018) present the argument that the equity challenges experienced
by urban schools is correlated with local government decision-making. The authors conclude that
regional policies reinforce social inequities in education through competition for resources and
segregation based on socioeconomic status (SES) and race. Furthermore, they argue that
education reform will be ineffective without cross-sector collaboration and assistance from
regional governments. In turn, as research suggests, high-quality education is essential for
communities to thrive, local governments should engage in thoughtful and strategic planning to
address systemic barriers to equity in schools (McKoy, Vincent, & Bierbaum, 2011). Examples
of ways county government can influence education include policy development for establishing
affordable housing in gentrifying neighborhoods, which may impact school desegregation
(Mordechay & Ayscue, 2018; Siegel-Hawley, 2014), or city planning of how school children and
youth walk to school (Rothman, To, Buliung, Macarthur, & Howard, 2014). Lastly, county
leaders must also consider all factors that contribute to success in school. Non-school factors,
including SES, housing, transportation, and health care, are consistently shown to influence
student success; this includes digital technology (McKoy, Vincent, & Bierbaum, 2011). In turn,
without addressing systemic issues of poverty and social inequality, county leaders cannot ensure
residents receive equitable access to education (Noguera, 2003).

BARRIERS TO DIGITAL EQUITY

30

School and District Technology Leadership
At a national level, policymakers and educators have pressed that educational technology
be integrated into schools. In 2010, the National Education Technology Plan (NETP) recognized
the growing trend of technology use in everyday life. NETP sought to leverage this trend to
engage in content that would support collaborative teaching strategies, enhance student learning,
and remove barriers to graduation. For instance, students reported that they dropped out because
they felt disengaged, technology programs and resources, including online learning, tutoring and
mentoring, and social networks can provide students guidance and information about their own
learning progress. In one study it was concluded that an online credit recovery system that
allowed for flexibility of pace can help increase graduation rates (Baker et al. 2018).
In addition, the integration of technology can be done actively or passively in the
classroom--students can use technology to create, design, research, and collaborate while other
classrooms may use it passively to consume things such as audio and communication. Due to
differential use, one university has begun to offer a graduate certificate in digital literacy for
graduate students, classroom teachers, librarians, and college faculty to help expand and
standardize the content knowledge of digital integration in the classroom (NETP, 2017).
However, teachers are not the sole contributor to digital equity, the NETP (2017) report suggests
that to reach better student outcomes, the collaboration of teaching, assessment, and school
leadership are factors to improve learning outcomes--digital tools such as data privacy,
broadband, high quality devices, home internet, and quality content and responsible use are just
tools to get there.
One factor that helped assist the collaboration of teaching, assessment, and school
leadership, is a concerted effort by local and national government. National efforts to promote
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access to digital technology, programs like E-rate for example, have provided billions of dollars
to schools to access high-speed wireless internet. But, while digital technology can close
educational gaps, it contributed in widening it, “the role technology plays in the nation’s
classrooms varied dramatically depending on the funding priorities of states, districts, and
schools and individual educators’ understanding of how to leverage it in learning in meaningful
ways, ” (NETP, 2010, p 9). To address this, the federal government, the U.S. Department of
Housing and Urban Development launched ConnectHome, bringing Internet to low-income
communities so everyone can participate in a digital society, but more importantly, to close the
“homework gap” to allow students the ability to access educational resources from home.
Furthermore, the NETP (2017) reported the need to partner with other organizations and
government entities, including counties. Some examples include a partnership to share costs of
technology infrastructure and staff to keep costs down by jointly funding a chief technology
officer or work towards other digital equity goals.
Digital Equity in King County
At a county level, King County has declared a commitment to addressing equity in a
variety of areas in order to allow residents to thrive. The county has defined information and
technology as a condition to reach improved outcomes for educational success, healthy
communities, economic well-being, and civic engagement (King County, 2016a). More
specifically, within King County, the movement to address digital equity seeks to eliminate
barriers and increase skills for technology use, in turn expanding opportunities for individuals to
access employment, resources, cultural participation, and other learning (City of Seattle, 2015).
On a national scale, advocates define digital equity as a necessity for civic and cultural
participation, education, employment, and access to essential services such as medical or legal
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information (NDIA, 2019). More specifically, the National Digital Inclusion Alliance (2019)
states, “Digital Equity is a condition in which all individuals and communities have the
information technology capacity (ITC) needed for full participation in our society, democracy,
and economy. The goal of achievement in this area is demonstrated by the Digital Equity Act of
2019. Proposed by Senator Patty Murray, this bill would provide the National
Telecommunications and Information Administration $250 million in grant money for
distribution to states, organizations, and individuals engaged in projects to address the issue of
digital equity (S. 1167, 2019). Lastly, on a global scale, the United Nations has also identified
international challenges associated with digital equity, and goals to address the issue are
interwoven into the U.N. 17 sustainable development goals (United Nations, 2020).
Digital Equity in King County Schools
In Washington State, the legislature informs that one of the basic education goals for
school districts is "that technology can be effectively integrated into other K-12 core subjects
that students are expected to know and be able to do. Integration of knowledge and skills in
technology literacy and fluency into other subjects will engage and motivate students to explore
high-demand careers" (Washington State Legislature, 2019). However, there are no instructions
for districts to implement education in the use of technology; thus, each district interprets and
applies the law in different ways.
In King County, this divide is apparent across school districts. For example, schools in
Pond School District (PSD), a high property tax area, is equipped with a teacher computer, an
interactive projection board, document camera, audio amplification system, and all students in
grades 6-12 are assigned a laptop (Lake Washington School District, 2019). In comparison,
Coffee School District students are not afforded the luxury of laptops and audio amplification for
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each student and classroom; their local tax base is much lower and constitutes about 21% of their
funding. For Coffee Schools, the property tax amounts projected for 2019-2020 is $51.9 million
collected compared to PSD in 2018-2019 of $63.7 million accounting for a difference of over
$10 million (Highline Public Schools, 2019b; Lake Washington School District, 2019). This
highlighted disparity within the same county highlights the need for pro-equity policies to reach
equitable outcomes for all students in King County.
Best starts for kids. One way King County has looked at pro-equity policies as it relates
to education and school districts is investing in Best Starts for Kids (BSK). BSK is a voterapproved initiative--King County property owners pay $1 a week, collectively investing, "an
average of $65 million per year to support King County families and children, from the time that
parents plan for a family, and throughout childhood and young adulthood" (Best Starts for Kids,
2017, p. 5). BSK takes prevention, policy, promotion, and early intervention strategy with the
mission that "babies are born healthy, children thrive and establish a strong foundation for life,
and young people grow into happy, healthy adults" (Best Starts for Kids, 2017). Part of King
County's strategy is partnering with schools and funding community organizations that work
within and outside of school time. For example, as part of Best Starts for Kids, a pilot program
with a middle school received 50 free Verizon Jetpacks (wireless network connector) in response
to closing the digital divide to increase civic and cultural participation (King County, 2016b).
Best Starts for Kids is an example of an upstream policy and practice that in turn will improve
conditions and outcomes for students in the most marginalized communities. For this study,
using an upstream theory of change framework to investigate digital equity in schools, by
examining various factors including equipment, connectivity, accessibility, literacy and teacher’s
beliefs, provided the researchers with a deeper understanding of significant factors that may
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impact educating students on digital technology in schools. Looking at downstream experiences
in how digital technology is used in schools may inform upstream county policies.
Theoretical Frameworks
The research team utilized a theory of change approach. Developing a theory of change is
impactful when there is a need to develop broader social change alongside broader engagement
with stakeholders. A theory of change sets a framework of how an organization will reach its
anticipated changes, by proposing to employ a set amount of organizational strategies, in order to
resolve a certain problem, while holding true to their set values and principles (CompassPoint
NonProfit Services, 2016). In choosing to use a theory of change approach, it “provides a
comprehensive picture of the early and intermediate-term changes that are needed to reach a
long-term goal,” this assists organizations with understanding how to reach their vision and
mission (Buitrago, 2015, p. 1). Within the context of leadership and organizations, a theory of
change also provides a common vision for organizational stakeholders to get behind, but also
helps to determine value alignment of future staff, board members, and volunteers. Furthermore,
a theory of change helps to keep organizational strategy related to organizational impact, this
helps refine current work, guide funding direction, and help innovate new programs. Lastly,
because the strategies to change are now explicitly stated, evaluations of impact becomes clearer,
thus measurable (CompassPoint NonProfit Services, 2016)
For King County, the Theory of Change method is relevant to use because the
organization is seeking broader social change and engages with multiple stakeholders to reach a
long-term vision--a “healthy economy and environment where all people, businesses, and
organizations have the opportunity to thrive" (King County, 2017). One strategy for the county
to reach its goals is by investing upstream in looking at pro-equity policies which includes:
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1) Defining outcomes for all, identifying obstacles faced by specific groups, and
tailoring strategies and building on assets to address barriers (targeted universalism).
2) Dismantling systems of power, privilege, and racial injustice in favor of equitable
access to resources and decisions.
3) Focusing on the people and places where needs are greatest – such as low-income
communities, communities of color, and immigrant and refugee populations.
4) Creating inclusive processes and including people early, continuously, and
meaningfully.
Thus, this research explored the factors impacting the education of students in the use of digital
technology in school districts, an upstream approach is necessary because it highlighted possible
pro-equity barriers to digital technology in the classroom.
Upstream Theory of Change
King County’s upstream theory of change is that if their organization invests upstream
where needs are the greatest, invest in community partnerships, invest in their staff, all with
accountable and transparent leadership, then all people in their county will have equitable
opportunities to thrive (King County, 2016a). The upstream approach is popularized by public
health scholars to tackle social determinants of health (SDOH), which are “conditions in the
environments in which people are born, live, learn, work, play, worship, and age that affect a
wide range of health, functioning, and quality-of-life outcomes and risks” (Office of Disease
Prevention and Health Promotion, 2019). Digital equity is a vehicle to tackle one of the
determinants, education, which is why an upstream approach suited this study. When public
health scholars refer to upstream issues, they are referring to the macro factors that produce the
health outcome, or in this situation, digital equity. Utilizing an upstream approach helped
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illuminate systemic barriers of digital connectivity, literacy, equipment, and access as it relates to
teacher practice and implementation of technology.
King County. King County has made it its mission to invest upstream and ground their
work as it relates to race and place. Its decision to use this model is based on experience of
government policies and practices that were reactionary, "downstream" effects of systems of
inequities (King County, 2016a). Thus, for King County "moving upstream allows us to examine
the root causes of these conditions and create solutions that operate at a systems and structural
level, ultimately preventing crises and problems from occurring and leading to healthier, more
equitable outcomes" (King County, 2016a, pp. 10-11). For example, one of the County's strategy
areas is developing community partnerships. By investing upstream, this includes building the
capacity for local organizations to determine their key issues and challenges to lead a
coordinated change in their community. A healthy upstream approach, therefore, looks at proequity policies, practices, and systems, which lead to positive conditions and outcomes. This
mission strategically aligns with the OCIT, interested in eliminating the digital equity gap.
School district level. At a district level, the school district that was chosen for this
research study had the same philosophy of thinking upstream. One school district had made
equity one of their foundational issues to address. As noted on their website, they "will disrupt
institutional biases and end inequitable practices, so all students have an equal chance at
success," by working upstream, the school district tackled systemic issues by its root causes
(Highline Public Schools, 2019a). The school district also included digital skills and literacy as
part of its strategic plan, emphasizing digital citizenship as a measurable outcome. Furthermore,
the examination of multiple tiers of leadership (i.e. principals, and administrators) will shed light
on the actual and perceived implementation of digital equity in the classroom. The literature
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presents numerous factors believed to impact the effective implementation of digital equity
within K-12 schools, as demonstrated by administrative policies and teacher's pedagogical
preparation (Passey et al., 2018). To end inequitable practices using an "upstream" approach as it
applied to digital equity illuminated where the opportunity is to close the digital equity gap as it
relates to teacher practice.
Chapter Summary
This literature review reflected on the history and state of digital technology as it
impacted King County. A way this study was framed is that by using a theory of change method,
more specifically utilizing King County’s Upstream Theory of Change, the research team
highlighted the varying factors that trickled down and impacted the education of students in the
use of digital technology.
Chapter three will outline the research design utilized for this study, along with the data
collection methods. In addition, it contains a discussion of the analytical tools that will be used to
address each research question.
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CHAPTER 3
METHODOLOGY
Introduction

Chapter three presents the research design for this mixed methods case study which
explores factors impacting the education of high school students in the use of digital technology.
The methodology, research questions, population, data collection, and data analyses are
described in detail. This chapter includes the following sections: (a) purpose of the study; (b) restatement of the study purpose; (c) research paradigm and type; (d) study design; (e) research
setting and context; (f) participants; (g) data collection; (h) data analysis; and (i) ethical
considerations.
Overview of the Problem
King County has identified the issues of differential access to technology and the skills to
use them amongst residents. Specifically, 14% of households still do not have access to the
internet at home, a divide that is magnified for marginalized communities, especially as it relates
to income (King County, 2016a). Furthermore, while data demonstrate progress within one
major metropolitan city within King County (City of Seattle, 2019), there remains a suspected
disparity for those living in rural areas or low-income geographies outside of the city (Dewan &
Riggins, 2005). Equitable access to digital technology in King County means “all residents and
neighborhoods have the information technology capacity needed for civic and cultural
participation, employment, lifelong learning, and access to essential services (City of Seattle,
2015). King County has stated the importance of digital equity because it can lead to greater
access to healthcare, employment opportunities, education, or shopping, and other services (King
County, 2016a). Furthermore, resolving inequities in access to technology is essential as research
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demonstrates technology access is correlated with higher educational outcomes, increased
opportunities for employment and earnings, as well as stronger social relationships for aging
populations (Robinson, et al., 2015; DiMaggio & Bonikowsi, 2008).
A possible factor that exacerbates this digital divide is how technology is equitably
accessed in schools. Schools are a necessary component in supporting county residents to thrive
within their communities. However, students attending school today are not well prepared for
living and working in the 21st century by graduation because of possible deficiencies in core
competencies that are critical for success in education, work, and life (Kay, 2010). Furthermore,
students need to develop the skills necessary to contribute to the community and workforce, and
this cannot be accomplished without transforming the curricular, professional development, and
overall acceptance of technology in schools (Dede, 2011).
One possible contribution to this issue is that teachers and educators are not prepared to
effectively incorporate learning skills in their practices, due to a lack of professional
development and education in how to integrate technology in schools. Although technology is a
critical tool for success in education, work, and life, the use of digital technology in schools has
been inadequate for decades due to limited resources and effort to educate on technology usage
and effective integration into classroom practice (Dunn & Rakes, 2010; Prestridge, 2012). This
study sought to understand the barriers which impact educating students on digital technology in
schools using the upstream theory of change framework. Looking at downstream experiences in
how digital technology use is taught in schools may inform upstream county policies.
Restatement of the Study Purpose
The purpose of this study was to explore how schools educate high school students in the
use of digital technology. Using a mixed methods case study approach, the researchers collected
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information from school district administrators and school building leaders. This research aimed
to identify barriers for schools in educating students in the use of digital technology.
Additionally, this study intended to identify factors that may provide effective use of technology
in schools, which can educate high school age students with the necessary skills to serve the
community and society in the future better. High schools were the focus of this study because
students in this age range are ready to enter the workforce and contribute to their community.
Knowledge of these factors may assist the county leaders in helping school districts and leaders
in the integration of digital technology in schools to enhance the teaching and learning process
and increase digital equity. Although this study was limited to school districts within one county,
the findings from this study may strengthen current literature on the implementation of digital
technology in classrooms.
Restatement of Research Question
The study seeks to answer the following question:
What are the factors impacting the education of high school students, in the use of digital
technology, in school districts?
Research Paradigm and Type
Social constructivism researchers believe multiple realities are constructed by individuals
from their personal experiences in the world (Hatch, 2002). While conducting this study, the
researchers looked for disparate, complex viewpoints, and relied upon the participants' views
(Creswell, 2014). The researchers intended to make sense of the participants' views by personally
gathering information and interpreting the findings from the participants' responses using a
narrative analysis approach.
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Study Design

The research methodology proposed is a concurrent mixed-methods case study. A
concurrent mixed-methods approach is used because the triangulation of quantitative and
qualitative data could provide corroborating information and provide a complete dataset needed
to answer the research question (Ivankova, 2015). Therefore, a concurrent mixed-methods
approach was selected for this study due to its capacity to provide multiple insights on the use of
digital technology in school districts through the collection of qualitative and quantitative types
of data. Both qualitative and quantitative data are equally essential to provide the researchers
with a deeper understanding of factors impacting the high school student in the use of digital
technology.
The researchers designed a survey that was used to collect quantitative and qualitative
information on school leaders' perceptions of digital technology use in school districts (Appendix
A). The upstream theory of change framework influenced survey question development in
addition to current research on digital technology in schools, as outlined in the literature review.
Participants were invited to participate in the survey by email as identified on publicly available
district websites. The survey was deployed to participants using a software product called
Qualtrics.
The research team also conducted an additional qualitative research method, a document
analysis to create a thorough picture of digital technology use impacting digital equity in the
county's educational system. The document analysis included county documents, websites,
reports, and school district documents. These documents were analyzed to thoroughly understand
requirements and expectations for using digital technology in classrooms by school district staff.
Research Setting and Context
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This case study was conducted in King County, a region in the Pacific Northwest area of
the United States. The overall population of King County as of 2018 is over 2.1 million
residents. The county overtime has become increasingly diverse, however, much of the diversity
is concentrated in areas south and southwest of King County, while the eastern region is
predominantly white (King County, 2018). Participants for this study were selected from within
the county based on their administrative role in their school district. For example,
superintendents and assistant superintendents of each district in King County were asked to
participate. Furthermore, for this study only high schools were analyzed due to the nature of
students entering the workforce, thus administrators including principals and assistant principals
were also asked to participate. In total, King County is composed of 20 school districts that
consist of 82 high schools.
In 2016, the school districts in King County reported an 80% graduation rate. This
number is much lower when it pertains to marginalized communities--68%, 59%, and 56% of
low-income, special education, and limited English proficient students respectively graduated. In
regard to race, the on-time graduation rates for African Americans/Blacks, Native
Hawaiians/Pacific Islanders, Hispanics, and American Indians/Alaska Natives were all at or
below 65%. When it comes to income, one third (33%) of King County students were eligible for
free or reduced-price meals in the 2016-2017 school year. Furthermore, for King County despite
being one county faces disparities within, the East region of King County had the highest
graduation rates followed by the North and last were school districts in the southern region, it is
important to note that within each region respectively 11%, 17%, and 51% are students that
qualify for free and or reduced lunch (Communities Count, 2019). Comparing eligibility levels
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for free and reduced lunch shows differences in economic security in King County and potential
inequities in digital technology.
Participants and Sample
Sample selection was purposeful for the mixed methods investigation. McMillian (1996)
informs that this approach is most appropriate when representation is needed from a specific
population. Therefore, in order to obtain information related to the research question, the
researchers intentionally requested survey participation from individuals who may have had
experience in teaching the use of digital technology. More specifically, as this study sought to
investigate how digital technology is taught within high schools in a specific county,
participation was sought from all high schools within the twenty school districts in King County.
Participants in the pool for this study were determined via publicly available information on
school district websites. The number of participants in this pool were 260 district leaders.
For the mixed methods survey investigation, the researchers hoped to obtain
participation from a minimum of 30 school district leaders. Per variable, a minimum response of
30 is suggested for a successful cross-sectional study (Fitzpatrick, Sanders, & Worthen, 2011).
The inclusion criteria for survey participation was any individual identified as superintendent,
assistant superintendent, deputy superintendent, principal or assistant principal via the school
district website. Prior to participant selection, approval for exemption from IRB submission was
granted from Seattle University's IRB to conduct this study (Appendix D). Upon receiving
approval, the process for identifying participants began with an email invitation to participate in
the study.
Study Variables
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Research questions were developed based on what King County has determined are
independent variables to reaching positive education outcomes, healthcare, civic participation,
and economic development; these variables include accessibility, connectivity, equipment, and
literacy to digital technology (King County, 2015). The dependent variable was the district and
school leaders’ perception related to the use of digital technology in schools. These variables
served as a foundation in the development of the survey questions and helped inform both the
quantitative and qualitative analyses.
According to King County, “digital equity” is a “system of fairness” where all residents
have full and equal access to opportunities, power, and resources, which allows them to achieve
their full potential and thrive in a digital world (King County, 2015). To ensure equal
opportunity and access to the digital information for all residents regardless of age, income, or
ability, King County has an interest in four factors – connectivity, accessibility, literacy, and
equipment. Thus, the researchers embed these four core factors as the independent variables to
investigate the district and school leaders' perception to enhance digital equity and inclusion
across the school district. Using these variables also helped the researchers to identify barriers
that impact educating students on digital technology in schools.
Data Collection
Several instruments for data collection were employed throughout the research process.
Quantitative and qualitative data were collected concurrently through document analysis and a
Qualtrics online survey. The measures of the independent variables – accessibility, connectivity,
equipment, and literacy to digital technology, and the dependent variables – district and school
leaders' perception assessed based on responses to the survey and semi-structured focus groups.
Survey

BARRIERS TO DIGITAL EQUITY

45

Quantitative and qualitative data were collected by conducting a Qualtrics online survey
(Appendix A). All survey invitations were sent through email, allowing participants to take the
survey using different devices, i.e., computers, tablets, or cell phones. The researchers developed
a survey consisting of 59 questions focusing on accessibility, connectivity, equipment, literacy to
digital technology, and teacher's perception related to the use of digital technology in schools.
Questions were adapted from a quantitative survey from the Teachers’ Use of Educational
Technology in U.S. Public Schools by the U.S. Department of Education (Gray, Thomas, &
Lewis, 2010), Technological Pedagogical Content Knowledge (TPACK) survey (Schmidt et al.,
2009), a technology purchase decision-making survey from Becker (1992), a teacher and their
home use of technology survey (Purcell et al., 2013), and questions developed by the researchers
based on a literature review. The online survey invitation was sent from Seattle University
Qualtrics support through the researchers' e-mail.
Document Review
Qualitative data was collected through a document analysis. Stringer (2014) informs that
the review of documents and records can provide an abundance of information for understanding
an organization or phenomenon. Documents were sought and vetted for information pertaining to
county and school district relations, school integration of technology, teacher integration of
technology, and technology use in the classroom. School-based documents included; technology
handbooks, relevant technology curriculums or training tools, school websites, and district or
school-based strategic plans. These documents were obtained through a search of publicly
available documentation or a request from school and County sources, when appropriate. These
documents provided a preliminary understanding of factors impacting the education of high
school students in the use of digital technology and triangulated with further survey results.
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Data Analysis

Data analysis is a critical step in research because it serves as a connection between raw
data collected from participants and resultant interpretation or meta-inferences (Ivankova, 2015).
The researchers ensure consistency and dependability in the data from both quantitative and
qualitative data analysis.
Quantitative Data Analysis
Quantitative data analysis was conducted by using SPSS in order to know the relationship
between all variables. Descriptive statistics were used to describe and summarize quantitative
information with the purpose of identifying patterns in the data and potential relationships among
the variables. Frequencies of the data occurrence described the participants' characteristics, such
as role at the school district, general economic-level of the students in the district that they are
part of, years of experience, and level of education.
To address the research question (What are the factors impacting the education of high
school students, in the use of digital technology, in school districts?): descriptive statistics,
Pearson's correlation coefficients and multiple linear regression analysis were conducted between
each of the variables -- accessibility, connectivity, equipment, and literacy to digital technology - to assess the extent to which variables accounted for the variability in school leaders’ beliefs
and perceptions related to the use of digital technology in King County school district.
Qualitative Data Analysis
Qualitative data analysis is often referred to as theorizing or “making meaning” of data
(Hinchey, 2008, p. 94). It involves organizing, describing, and interpreting the perspective of the
research team, as well as an understanding of the complexity of participants’ unique experiences
and their relevance to the problem (Ivankova, 2015). For the purpose of addressing the research
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question and understanding the perspectives of participants, a thematic narrative analysis was
conducted in review of the open-ended survey questions and during the document analysis.
Maitlis (2012) informs that, “aim of a thematic narrative analysis is to identify key
themes within a narrative or, if working with a set of narratives, to identify themes that are
common to all stories within the set” (pg. 3). Therefore, the researchers intended to analyze
common themes within the document review and open-ended survey questions, related to this
study’s previously defined variables of digital equity. Consistent with the thematic narrative
review process, for both the record review and open-ended survey questions the researchers used
a coding system to highlight, categorize, and analyze information that related to the identified
variables of accessibility, connectivity, equipment, and literacy. Where appropriate and possible,
sub-themes were identified for coding to deepen the understanding of each variable. For
example, literacy was further categorized to identify narratives related to student literacy and
teacher’s literacy separately.
Triangulation. A concurrent mixed methods approach was used because the
triangulation of quantitative and qualitative data at the same time provided corroborating
information to gather information needed to answer the research question (Ivankova, 2015). To
triangulate the data collected in this study, the results of the quantitative and qualitative
investigation were reviewed and discussed amongst the research team. This process allowed for
the identification of common themes within the data sets, regarding the variables of digital equity
(accessibility, connectivity, equipment, and literacy) as described in the results section. These
results were further triangulated with the available academic literature to produce the
researcher’s recommendations.
Role of the Researchers
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A positionality statement is important to mixed methods studies as researcher bias may
influence research analysis and recommendations, “positionality refers to being explicit about
your position and how this influences social relations in the field, and ultimately your
presentation of findings” (Kielmann, Cataldo, & Seeley, 2012, p. 50).
Supanee McLean
Supanee identifies as Asian-American. She is a first-generation college student pursuing
studies in the Doctorate in Educational Leadership program at Seattle University. In her current
job as a Professional Development Engineer for the Nuclear Engineering and Planning
Department at Puget Sound Naval Shipyard, she performs department skill gap analysis and
advises on an Engineering career pathway. Supanee has had limited experience working with K12 students and is not a resident in an area where this study will take place. Her lack of high
school knowledge and experience may impact the perception and credibility of the study.
However, her limited background with this population will be cross-checked by other coresearchers.
Victoria (Rozell) Frazier
Vicki is a first-generation college student from Eastern, Washington. She is currently
pursuing a Doctorate in Educational Leadership with a focus in public and non-profit
organizations. Vicki is a behavior analyst by profession and currently serves as a Clinical
Director for a multi-state agency, providing residential services to adults and adolescents with
intellectual and developmental disabilities. Vicki has over ten years of experience working with
high school-age children in a variety of settings, however, she has limited experience working in
the K-12 or classroom environment. Additionally, Vicki has two children who attend public
schools in the neighboring county and numerous personal relationships with public school

BARRIERS TO DIGITAL EQUITY

49

educators. Any potential biases related to Vicki's experience or personal connections will be
reduced by analysis from other researchers.
Tony Vo
Tony grew up in White Center, Washington, and went to school in King School District.
Despite his background growing up and currently living in an area where this study will take
place, his affinity bias toward this district will be mitigated by the data collection and analysis of
other team members. He is currently a program manager at Bellevue College and works with a
variety of students, including high school students, to help them plan out their educational
pathways, share resources, and connect them to appropriate referrals. Tony has limited
experience working within a high school institution. His lack of high school knowledge and
experience may impact the perception and credibility of the study. In addition, he is a firstgeneration college student pursuing studies in the Doctorate in Educational Leadership program
at Seattle University. His current academic status may influence interviews that are conducted
due to a status hierarchy, this again may have minimal effects but is a perception that may
influence interview answers.
Ethical Considerations
Since this study involved people in participating and contributing to the understanding of
a current phenomenon, safeguards were established to protect and respect the right of these
participants. Creswell (2014) points out some ethical issues that may occur during a study and
ways to avoid those issues from happening. Therefore, this research protected participants’ rights
by; getting approval for the research design from the Institutional Review Board (IRB), obtaining
written consent from all participants before their participation in the study, establishing a shared
protocol for all participants, using pseudonyms to protect participants’ identities in the written
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document. Recruiting participants who are 18 years or older and informing them that their
participation is voluntary, and they can withdraw from the study at any given time.
The researchers obtained permission from the IRB of Seattle University before engaging
human subjects. After receiving IRB approval, a ‘letter of invitation’ was sent out to all
participants. All participants were contacted using email and provided an informed consent that
indicates the parameters of the study, including the voluntary nature of participating in the study,
the confidentiality and privacy associated with participating in the study, and the option to
withdraw from the study at any time. All participants are adults from 20s through 50s of age,
and able to provide legal consent to be interviewed or complete a questionnaire instrument.
Summary
This chapter included the research methodology that was used for this study, a detailed
explanation of the research design, and the reasons why the concurrent mixed-methods case
study was chosen. This chapter also included the role of the researchers, the participants, and the
sampling techniques that were used in the study. The information was broken down to cover the
instrumentation, procedures for recruitment of participants, data collection, and data analysis
plan. For this mixed-methods case study, data was collected from multiple sources. These
include online surveys and document analysis that provided opportunities to record experiences
throughout the research process. The two datasets helped the researcher to elucidate different
perspectives (Creswell, 2014), and to answer the research questions.
Timeline
The research timeline began and concluded during a four-month period. This included
operationalization of the research problem, Institutional Review Board (IRB) approval, and data
design which roughly took one month. Data collection then took another one to two months to
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gather. Finally, the analysis and report writing took another month. Prior to this the research
question was worked on by the research team for a period of three months prior, which included
document analysis from available public sources.
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CHAPTER FOUR
RESULTS
Introduction

This chapter presents the findings of a concurrent mixed-methods case study. Three
areas will be covered: 1) summary of the research design, 2) overview of the case study
settings, and 3) the study's findings. This study investigated the factors impacting the education
of students in the use of digital technology in school districts and explored the extent of which
the school districts equitably integrated digital technology. This chapter presents the results to
address the following research questions:
1. What are the factors impacting the education of students in the use of digital
technology in school districts?
The perceptions of digital equity in multiple contexts are summarized in the following sections.
Summary of the Research Design
This mixed methods case study aimed to explore how schools educate students in the
use of digital technology. This approach was chosen because triangulation of quantitative and
qualitative data may provide corroborating information and in turn, provide a more complete
evaluation of the research question (Ivankova, 2015). Quantitative and qualitative data were
collected, analyzed, and integrated into this case study to provide the researchers with a deeper
understanding of factors impacting the equitable use of technology in high schools. The
researchers used two concurrent data collection methods to triangulate evidence; a survey of
school leaders' perceptions of digital technology use in school districts and a document
analysis of publicly available district documents. This data was then analyzed using both
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quantitative and qualitative research methods to provide a comprehensive analysis of the
variables. The data was then further triangulated with scholarly literature related to the research
question, to provide insight on recommendations and implications.
Data Collection Process
This section presents the researcher’s process to collect quantitative and qualitative data
in support of the study. The online survey was distributed to district leaders from the twenty
school districts in King County during the 2019-2020 academic year. The population that met
the stated inclusion criteria consisted of 260 current superintendents, assistant superintendents,
deputy superintendents, principals or assistant principals as identified by the twenty district
websites. The document analysis included websites from each of the twenty school districts, as
well as publicly available strategic plans, technology plans or school district board
documentation.
Data collection instruments. Several instruments for data collection were employed
throughout the research process. Survey responses were collected via Qualtrics online survey and
further information was concurrently collected through document analysis of publicly available
information.
Survey data collection instrument. Quantitative data collection included administration
of a survey consisting of 59 questions focusing on accessibility, connectivity, equipment,
literacy to digital technology, and teacher's belief and perception related to the use of digital
technology in schools (Appendix A). Questions were adapted from a quantitative survey from
the Teachers’ Use of Educational Technology in U.S. Public Schools by the U.S. Department of
Education (Gray, Thomas, & Lewis, 2010), Technological Pedagogical Content Knowledge
(TPACK) survey (Schmidt et al., 2009), a technology purchase decision-making survey from
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Becker (1992), a teacher and their home use of technology survey (Purcell et al., 2013), and
questions developed by the researchers based on a literature review. Survey questions had
participants identifying factors related to the equitable instruction of digital technology use for
K-12 public school students.
All survey invitations were sent through email, allowing participants to take the survey
using different devices, i.e., computers, tablets, or cell phones. The survey was distributed via
Qualtrics in the first week of the spring quarter and remained open for five weeks. Three
reminder emails were sent to the entire participant pool after two weeks and again at four weeks
with a final week extension. In all, 260 district leaders, only 17 individuals completed the
survey, accounting for a 6.5% response rate.
Document analysis instruments. The researchers developed criteria for review of
district records and websites (See Table 7). The criteria were intended to identify publicly
available information on each district’s approach to accessibility, connectivity, equipment,
literacy to digital technology, and digital equity. Each criteria item was listed on a spreadsheet
in which the researchers identified if the information was or was not available to the public.
For example, if a district had a publicly listed strategic tech plan, this criterion question was
marked yes. This information was then discussed amongst researchers to check for alignment
of information. Examples of the documents reviewed under the identified criterion included
technology plans and handbooks, school websites, and district or school-based strategic plans.
Data Analysis. Data analysis was conducted in concurrent phases and triangulated
after the completion of the phases.
Document review analysis. A thematic narrative analysis was conducted to analyze
common themes within the publicly available documents collected as related to this study’s
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previously defined variables of digital equity. For the document analysis, the researchers used a
thematic narrative review process (Maitlis, 2012) in which the researchers used a coding
system to highlight, categorize, and analyze information that related to the identified variables
of accessibility, connectivity, equipment, and literacy. Where appropriate and possible, subthemes were identified for coding to deepen the understanding of each variable. For example,
literacy was further categorized to identify narratives related to student literacy and teacher’s
literacy separately.
The categorized information was coded into a numerical coding system (i.e. yes =1 and
no =2) and then inputted into SPSS to identify relationships amongst the variables. Descriptive
statistics analyses were conducted between each of the variables -- strategic plans for digital
technology, accessibility, connectivity, equipment, and literacy to digital technology.
Survey analysis. The researchers conducted both quantitative and qualitative analysis
of the survey results. Quantitative data analysis was conducted by using SPSS in order to find
the survey results. Due to the low rate responses, only descriptive statistics were used to
describe and summarize quantitative information with the purpose of identifying patterns in
the data and potential relationships among the variables. Frequencies of the data occurrence
described each variables of this study (i.e. accessibility, connectivity, equipment and literacy)
and the participants' characteristics, such as role at the school district, general economic-level
of the students in the district that they are part of, years of experience, and level of education
(see Table 1-6).
For the qualitative analysis of the survey, the researchers also conducted a thematic
narrative analysis of the open-ended questions as described above. The researcher’s identified
themes within the narratives of survey participants that related the variables of this study (i.e.
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accessibility, connectivity, equipment and literacy). Sub-themes were identified as
appropriate. For example, literacy was further categorized to identify narratives related to
student literacy and teacher’s literacy separately.
Triangulation. Triangulation is an essential component of a mixed methods study
(Ivankova, 2015). To ensure credibility and consistency of results, the researchers converged,
corroborated, and analyzed the information obtained from the survey results and document
analysis. McMillan (2016) explains, “Triangulation is a technique that seeks convergence of
findings, cross validation, among different sources and methods of data collection” (p. 357).
This triangulation can be done amongst different people and across different sources.
In this research study, triangulation was used to find support amongst the researchers
and across data sets. First, each data set was triangulated amongst the three researchers as each
coded the data set separately and checked to ensure the results were consistent. Secondly, the
researchers engaged in a comprehensive literature review of (theoretical framework) and best
practices for effective digital technology policies in K-12 settings to strengthen credibility
through triangulation. The research team referenced this literature throughout the study to
guide the analysis process and further ground the discussions about implications and
recommendations of this research. Finally, the researchers came back together to arrive at a
consensus of coded themes. If consensus could not be reached, the second cycle coding will be
performed. The second cycle coding process began with reexamining and reorganizing the
data discovered in the first Cycle coding using patterned coding to make connections (Saldaña,
2015). The second cycle coding process required the researchers to pose more analytical skills
to highlight, categorize, and synthesize the data, which allowed the process of organizing the
data reduction, which began producing various themes and sub-categories (Saldaña, 2015).
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This second cycle coding allowed the grouping of similarly coded data to reduce the number
of initial codes developed through sorting and re-labeling coded data into concrete categories
or themes (Saldaña, 2015).
Study Setting and Participants
This section presents background information on the study setting and the participants
of the study.
Study Setting
This case study was conducted in King County, a region in the Pacific Northwest area of
the United States. The overall population of King County as of 2018 is over 2.1 million
residents. The county overtime has become increasingly diverse, however, much of the diversity
is concentrated in areas south and southwest of King County, while the eastern region is
predominantly white (King County, 2018). Participants for this study were selected from within
the county based on their administrative role in their school district. For example,
superintendents and assistant superintendents of each district in King County were asked to
participate. Furthermore, for this study only high schools were analyzed due to the nature of
students entering the workforce, thus administrators including principals and assistant principals
were also asked to participate. In total, King County is composed of 20 school districts that
consist of 82 high schools.
In 2016, the school districts in King County reported an 80% graduation rate. This
number is much lower when it pertains to marginalized communities--68%, 59%, and 56% of
low-income, special education, and limited English proficient students respectively graduated. In
regards to race, the on-time graduation rates for African Americans/Blacks, Native
Hawaiians/Pacific Islanders, Hispanics, and American Indians/Alaska Natives were all at or
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below 65%. When it comes to income, one third (33%) of King County students were eligible for
free or reduced price meals in the 2016-2017 school year. Furthermore, for King County despite
being one county faces disparities within, the East region of King County had the highest
graduation rates followed by the North and last were school districts in the southern region, it is
important to note that within each region respectively 11%, 17%, and 51% are students that
qualify for free and or reduced lunch (Communities Count, 2019). Comparing eligibility levels
for free and reduced lunch shows differences in economic security in King County and potential
inequities in digital technology.
Participants
To obtain information related to the research question, the researchers intentionally
requested participation from individuals who may have had experience addressing the use of
digital technology in schools. More specifically, as this study sought to investigate how digital
technology is taught within high schools in a specific county, participation was sought from all
high schools educational leaders within the twenty school districts in King County. Participants
in the pool for this study were determined via publicly available information on school district
websites. The number of participants in this pool was 260 district leaders.
The inclusion criteria for the survey investigation was any individual identified as
superintendent, assistant superintendent, deputy superintendent, principal, or assistant principal
via the school district website. In all, 260 district leaders, only 17 individuals completed the
survey, accounting for a 6.5% response rate.
Descriptive Statistics. Descriptive statistics were used to describe and summarize
quantitative information to identify patterns in the data and potential relationships among the
variables. Frequencies of the data occurrence described the participants' characteristics, such as
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role at the school district, general economic level of the students in the district that they are part
of, years of experience, and level of education. The following data describes the descriptive
statistics of the participants' demographic characteristics.
Demographic characteristics. The survey respondents indicated 70.6 percent of the
responses are assistant principal, 17.6 percent principal, 5.9 percent assistant superintendent, and
5.9 percent superintendent. About 17.6 percent of participants are part of the upper-income
schools, 47 percent are part of middle-income schools, and 35.3 percent are part of low-income
schools. Among them, 41.2 percent identifies their school as a Title 1 school (receive Title 1
funding), and 58.8 percent are not part of Title 1 school. Regarding work experience, the survey
respondents showed 17.6 percent held their current position of less than one year, 29.4 percent
held their current position for 1-2 years, 11.8 percent held their current position for 3-5 years,
and 41.2 percent held their current position for more than five years. Among them, 23.5 percent
held doctorate degrees, and 76.5 percent held masters or other post-graduate degrees.
Demographic characteristics of the participants presented in Table 1.
Findings
The researchers used both qualitative and quantitative methods to develop an
understanding of the research questions under investigation. More specifically, the findings
from this study sought to understand the barriers which impact educating students on digital
technology in schools using an upstream theory of change framework. The findings for the
research question are presented by theme as a result of convergence of the qualitative and
quantitative analyses. The research team conducted a document analysis of publicly available
documents for 20 school districts in King County, that were a reflection of the work the
District is doing in regards to digital technology in schools. The research team generated six
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codes (i.e. technology plan, equity, accessibility, connectivity, equipment and literacy) from
document analysis as they directly addressed the question of this study. Then the team
compared the findings from the narrative analysis to the 17 responses from the online survey to
develop overall finding themes. Themes were identified using the thematic narrative analysis
process described previously. To summarize, data from both the document analysis and survey
was coded and categorized as it related to the previously defined independent variables of
accessibility, connectivity, equipment and literacy. The information categorized was then
reviewed, analyzed and triangulated for additional prominent themes as related to the research
question. Three themes emerged from the study, (a) access to digital technology, (b) financials
and bureaucracy, and (c) literacy and professional development.
Access to Digital Technology
Equitable access to digital technology in King County means "all residents and
neighborhoods have the information technology capacity needed for civic and cultural
participation, employment, lifelong learning, and access to essential services (City of Seattle,
2015). The findings of equitable/inequitable access to digital technology were explored through
qualitative methods, including a document review, literature review, and survey responses.
In a document review analysis, it was found that most school districts in King County
had an equity plan explicitly stated on their website (M = .90, SD= .31). School districts in
King County supported students with internet access at home (M = .70, SD= .47). Most
districts have information on the remote learning plan (M = .95, SD= .23) and an online system
that allows parents to access students’ grades or curriculum (M = .90, SD= .31). However,
information on how students can access technology during holidays, weekends, or school
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breaks was far less frequent (M = .40, SD= .50). Furthermore, reviewing documents showed
that school districts in King County website information did not provide any language other
than English (M = .45, SD= .51). There was very little information on how students with
disabilities can access technology (M = .15, SD= .37). The information on access from the
document analysis was triangulated with results from the open-ended survey responses (N=
17). Survey results showed the challenges that students faced when it comes to completing
homework that requires computer access outside of school were students lack internet access
entirely at home (82.4%) and internet access is too slow or unreliable at home (94.1%) (See
Table 6)
Focus on marginalized communities. Despite school districts' plans and policies
centered around equity of learning and access to digital technology, it was apparent that
marginalized communities, including students' socioeconomic status (SES), race/ethnicity, and
disability, are consistently shown to influence inequitable access to digital technology. Two of
the respondents stated:
"No matter the policy, equity is greatly influenced by the environment. Home is an
environment we have little control over, so we focused on school. Now we do not have
that option, and we are at a loss as to how we can affect the home environment."
“There is a significant lack of digital equity in schools. I’m in a District with 85% free
and reduced-price school meals, and we do not have one to one technology access.
Many families do not have internet access at home, and many families cannot provide a
quiet learning space in the home. I know that in other districts only a few miles away,
the situation is the exact opposite."
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It is revealed from this study that students from marginalized communities need
educational policymakers for funding into customized digital technology, a one-on-one
computer program, and broadband internet connection. This study also shows that bureaucracy
and finances are essential to students' access to digital technology, so the findings for this
theme are presented next.
Bureaucracy and Financials
Findings revealed that a major limitation for district staff is the lack of financial
resources in which being in a bureaucratic system exacerbated. In a document review analysis,
it was found that most school districts in King County had an equity plan explicitly stated on
their website (M = .90, SD= 3.08). However, equity in digital technology was far less frequent
(M = .45, SD= .51). Furthermore, when reviewing documents, it was evident that school
districts in King County did not allocate a specific budget for addressing equity in technology
(M = .25, SD= .44). This information was then converged with open-ended survey responses
(N= 17). Despite efforts to have respondents think pre-COVID-19 pandemic, it was apparent
that this situation highlighted already existing inequities, one respondent stated:
Our local government’s inaction to support basic needs of our student population. I do
not see how we can truly provide the equity needed at home without access to
equitable housing, food, mental health services, health services, utilities (including
internet access which the government hasn’t declared a utility), etc.
Survey responses confirmed that access was related to finances and that finances were tied to
bureaucracy of government inaction. An administrator responded to the open-ended question
and stated:
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I would like to see us switch to a take home model and guarantee at least internet access
at home, but the government needs to find it. They have a habit of requiring new things
and not fully funding them.
Lastly, two sub-themes also emerged: collaboration and connectivity. These findings are
presented in turn below.
Collaboration. When asked what actions schools districts took to address digital
technology in schools responses revolved mostly around providing access, but several
respondents mentioned their innovative approaches to collaborating with government agencies
and nonprofits to provide access, thus circumventing the bureaucracy of receiving technology.
For one district:
The district has partnered with the city to get hotspots available to those families who
do not have Wi-Fi access. We are providing the device for free. At the end of this
quarantine, families can buy the device for $5.
Thus, while finances are an overarching issue of how districts are able to implement digital
technology, districts and community partners are able to find partnerships to help mitigate the
problem. Despite these efforts, a pattern was evident in King County that school districts still
needed partners that would bring connectivity to students and their families.
Cities should work to provide free Wi-Fi to all. This would allow families to connect
with any device they have. Doing homework on your phone isn't ideal but it is
happening and for some very successfully. Local government can help us create
partnerships with local businesses to support our tech needs as well. Perhaps a
component of being a member of the Chamber of Commerce requires the business to
complete a partnership project with the local school/district annually.
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The next section highlights the findings around the need for district collaboration around
connectivity.
Connectivity. When asked how governments can support districts with digital equity,
the number one response is around connectivity. Findings from the document review analysis
show that a majority of districts do have information for addressing internet or Wi-Fi access
within schools (M = .75, SD = .44), this number is slightly lower when it comes to information
for supporting students with internet access at home (M = .70, SD = .47) and even lower when
it comes to marginalized student populations (M = .60, SD = .50). The findings from the
document review is also evident in the survey, 88.3% of school leaders indicated that students
either sometimes or often use public Wi-Fi for homework (N = 17). In addition, 76.5% of
school leaders said their students are able sometimes or oftentimes not able to complete
homework assignments because they do not have reliable access to a computer or internet (N =
17). This information is affirmed by the open-ended survey of school administrators asking for
government support to fund free Wi-Fi programs, “local government can work with high speed
internet providers to make it more available and affordable” says one respondent.
Furthermore, issues were exacerbated as a result of COVID-19 and goes beyond digital
technology, for one school leader, they stated that, “governments should not only provide
internet access for families in need, including our homeless student population, but it needs to
be unlimited access. Also, address housing, health care, childcare and utilities for them.” The
deep issues of digital technology go in tandem with many other intersecting layers that prevents
a student from receiving adequate learning and usage of technology that this study does not
explore.
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What is also revealed from this study though is that both students and teachers need the
digital literacy skills to teach and absorb the content. This study reveals that literacy and
teacher’s professional development is integral to student’s use of digital technology, the
findings for this theme are presented next.
Student and Teacher Literacy
The document review analysis demonstrated that the majority of districts had identified
the need to address literacy in digital technology (M =.65, SD =.37). Furthermore, when districts
had identified plans to address technology literacy, they were also more likely to have plans to
address digital equity (r = .71, n = 20, p = .0). This is important as the document analysis
demonstrated most King County schools have plans in place to teach technology use to students
(M =.60, SD = .50), teach digital citizenship (M = .75, SD = .44) and provided a defined
standards or criteria for technology literacy in students (M = .60, SD = .49). Additionally, the
majority of districts were identified as providing teachers with some level of professional
development on teaching technology use (M = .75, SD =.44). However, generally the publicly
available information on professional development did not provide details on the frequency or
type of professional development, nor whether it is mandatory or optional.
The theme of literacy in technology was further triangulated with the quantitative results
from the survey in which a low number of respondents indicated that teacher’s in their district
are knowledgeable in how to use the technology available to them (M = 3.65, SD = 0.93), and the
majority of respondents indicated teacher’s in their district are not prepared to integrate
technology into their subject areas (M = 3.65, SD = 1.12). This issue was further magnified by
results that indicated student digital literacy skills is a challenge for 35% of respondents in
addressing student homework completion when a computer is required. Results of the open-
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ended survey questions further support the issue of how literacy in technology influences digital
equity, in two main areas; professional development and student literacy.
Professional development. The issue of professional development for teachers in
technology use and instruction was highlighted by survey results in which survey participants
repeatedly identified this as a need for districts. Several respondents noted that teachers
frequently lacked the knowledge or skills to teach technology use to students, and further lacked
the skills to provide online instruction as required by current distance learning initiatives. One
respondent said;
There is a very different purpose of technology for the classroom and for remote learning.
If we, as a district, decide to move toward an online platform (either by need or by desire)
we will need some deeper training on how to teach in an online format. Planning lessons,
engaging with families and students, differentiating, modifying and accommodating for
504, Sped and ELL.
In addition, the survey informed that many district leaders believe teacher efficacy and skill in
technology use is lacking or varied and is a contributor to the success of acquiring equity in
digital tech use for students. More specifically a respondent stated;
Teacher efficacy is a barrier. Despite an annual technology integration day as part of the
certificated contract, instructional technology coaches in each school, and on-going
professional development, the digital experience for the student is undoubtedly shaped by
the technological skill and confidence of the teacher(s). We are a technology "rich"
district. This does not mean that we do not struggle with digital equity.
Lastly, survey responses suggested districts are faced with issues of teacher resistance and
collaboration in the successful integration of technology in schools. In summary, the survey
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suggests that a variable impacting digital equity for school districts is teacher knowledge, skill
and confidence in integrating technology into their teaching practices.
Student literacy. In addition to teacher literacy, student knowledge and skills in use of
digital technology was also identified as an issue by survey participants. More specifically, the
survey suggested school districts are faced with addressing the varied skill sets and learning
needs of students. Several respondents noted English Language Learners and students with
disabilities are two groups who may need additional support in skill development for technology
use.
Furthermore, while many districts were identified to have plans to address equity and
digital technology use, survey respondents noted there remains a need to address technology
integration in a culturally responsive way. One respondent noted their district experienced a,
“lack of a digital learning plan or goals for students that is anti-racist in nature.” An additional
respondent stated that digital equity in schools requires knowing, “how to use technology to
promote ethnic studies and individualized educational experiences that allow students to develop
their specific talents and interests in the context of their culture.”
Chapter Summary
In conclusion, perceptions of digital equity relate to the perceived visibility of
access, financial resources, and literacy or professional development of staff and students in
the use of technology; these factors play a role in students' use of technology. The
motivations to think of technology as part of a school’s strategic and equity plan are
additional factors that need further integration as schools with greater proportions of
students of color and low-income students have lower graduation rates.
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The upstream approach, while showing a broad overview of leadership perceptions,
can be further developed through consideration of multiple leadership roles. Furthermore,
identities such as race, gender, income, education of school leaders were not considered.
Overall, these findings provide strong support for schools to increase access to
digital technology with a special emphasis on marginalized populations, pursue new
partnerships to mitigate financial costs, and seek professional development to increase
literacy for both students and teachers. The researchers will next turn to a discussion of
interpretations, conclusions, and recommendations for further study.
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CHAPTER FIVE
DISCUSSION
Overview of the Study
King County has made it their vision to see "a diverse and dynamic community with
a healthy economy and environment where all people, businesses, and organizations have the
opportunity to thrive" (King County, 2017). Digital technology is one way in which King
County seeks to reach their goal. This study therefore investigated the factors impacting the
education of students in the use of digital technology in school districts and explored the
extent of which school districts equitably integrate digital technology. This chapter presents
the discussion of this concurrent qualitative methods case study. Three areas will be covered:
1) discussion of the findings, 2) implications, and 3) recommendations
The framework chosen to explore this study was to use King County’s upstream
theory of change approach. This framework helped to illuminate issues that are impacted
downstream to help inform upstream policies.
1. What are the factors impacting the education of students in the use of digital
technology in school districts?
This case study was conducted in King County, a region in the Pacific Northwest area of
the United States. The overall population of King County as of 2018 is over 2.1 million
residents. The county overtime has become increasingly diverse, however, much of the diversity
is concentrated in areas south and southwest of King County, while the eastern region is
predominantly white (King County, 2018). Participants for this study were selected from within
the county based on their administrative role in their school district.
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The study focused on 20 school districts comprising 82 high schools in King
County. In all, 40 district leaders started the survey with 17 completed responses, a 15.4%
response rate. A document review of publicly available information for all 20 districts and
thematic narrative analysis around topics of digital equity in public schools was also
conducted. Information from the survey and document analysis was triangulated with
academic literature throughout the process and then further triangulated with literature to
present the following discussion, implications and recommendations.
Discussion of Findings
This study sought to understand the barriers which impact educating students on digital
technology in school districts using an upstream theory of change framework. The analysis of the
findings was explored through quantitative and qualitative methods, including a document
review analysis, triangulated with mixed methods survey responses, and further triangulated with
literature reviews. The findings related to the barriers which impact educating students on digital
technology in school districts resulted in three themes outcomes: (a) access to digital technology,
(b) bureaucracy and financials, and (c) student and teacher literacy.
Access to Digital Technology
Finding from the qualitative methods indicated that inequitable access to digital
technology was tied to marginalized communities, including students' socioeconomic status
(SES), race/ethnicity, and disability. Several survey responses described digital equity as a
significant issue when comparing one district to another. The district with a high SES
demographic can pass technology levy, and another cannot, which sets up a system of haves and
have-not and falls short of equity as an entire system. Additionally, the survey informs that
students need devices and connectivity to technology, and also space and time to access their
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learning. While districts are moving closer to equity by focusing on marginalized communities in
providing necessary hardware, the use of technology is not transformational and does not reduce
the current inequities. White middle- and upper-class students still have large systemic
advantages in the use of technology at home. In contrast, lower-class students do not have home
internet access and many families cannot provide a quiet learning space at home.
A cross-sector of literature was analyzed, which shows that students from marginalized
communities have disadvantaged access to digital technology. This finding is supported by
national data from NCES data which indicates the percentage of students with home internet
access varied by race and family income (NCES, 2020). Students of color and students from
low-income families are more likely to have fewer computers and home internet access than their
White colleagues (Gorski, 2009). Furthermore, students with disabilities have a significantly
lower rate of home access to computers and the internet than students without disability
(Dobransky & Hargittai, 2006; Lenhart, 2003).
In King County, approximately 14% of residents still do not have internet access at home.
This inequity access to digital technology is magnified for marginalized communities, especially
as it relates to income, in which individuals earning less than $50,000 per year are 5.5 times less
likely to have Internet access at home (King County, 2016a). Different access to digital
technology can amplify the existing educational inequities in the society (Warschauer et al.,
2004). Furthermore, equitable access to digital technology in school can help compensate for
unequal access to technologies in the home environment and help bridge educational gaps
(Warschauer et al., 2004). Therefore, students from marginalized communities need educational
policymakers for funding into customized digital technology, a one-on-one computer program,
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and at-home broadband internet connection to promote equitable access to digital technology to
all students.
Bureaucracy and Financials
Finding from the qualitative research methods confirmed that financial resources and
inadequacies of government entities to support digital technology integration exacerbated
inequities. The state and the federal government provide funding based on two factors, (a) how
well off a state is based on their economy and resources and (b) a states' willingness to provide
funding for education (Funding Disparities, 2016). Thus, technology spending in schools varies
widely across the country, as some districts reap the benefits of grants and donations,
while others rely on local, state, and federal funding (Pandolfo, 2012).
In King County, this inequity is apparent across school districts. There is evidence that
schools in high property tax areas are equipped with a teacher computer, an interactive projection
board, document camera, audio amplification system, and all students in grades 6-12 are
assigned a laptop (Lake Washington School District, 2019). In contrast, in lower property tax
areas, schools and students are not afforded the luxury of laptops or high-quality technology in
the classroom (Highline Public Schools, 2019a). This highlighted the disparity in classroom
access to technology within the same county tied to financial resources and inadequacies of state
and federal governments to fund it. Therefore, policymakers need to consider rethinking how
they fund and allocate school money to districts and allow schools the flexibility for each district
to choose how to distribute their technology and promote equitable access and literacy to digital
technology in schools.
Student and Teacher Literacy
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Findings from this study confirmed that the skill, knowledge, and confidence of the
teachers in technology instruction is crucial for the successful implementation of technology use
in schools. Several survey respondents noted that teachers frequently lacked the knowledge or
skills to teach technology use to students, and further lacked the skills to provide online
instruction as required by current distance learning initiatives. In addition, the survey informed
that many district leaders believe teacher efficacy and skill in technology use is lacking or varied
and is a contributor to the success of acquiring equity in digital tech use for students.
As schools remain a primary vehicle for the education of technology use for students,
teacher instruction ultimately impacts the student’s ability to obtain literacy in digital technology
use (Groff & Mouza, 2008; Li, Garza, Keicher, & Popov, 2018). Conversely, literature suggests
that despite technology instruction being addressed in varying capacities in teacher preparation
programs, pre-service teachers remain in-adequately prepared to integrate technology in the
classroom (Foulger, et. al., 2017). Furthermore, research indicates teacher’s skills in technology
use and classroom integration vary, ultimately influencing their willingness and ability to engage
students in technology instruction (Groff & Mouza, 2008). Lastly, a teacher's self-perceived
ability in technology instruction has been demonstrated to correlate with how technology is
implemented in the classroom (Li, Garza, Keicher, & Popov, 2018).
Culturally Responsive Education. This study most notably suggests that the digital
literacy of students from marginalized groups, is an additional barrier to the successful use of
technology in the classroom and at home. Participants in this study also informed that schools
must consider how to appropriately educate students in culturally responsive ways. This is
supported by Gorski (2009) who informs that systemic adoption and integration of technology in
schools cannot occur until all teachers are successfully trained to provide technology instruction
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in ways that address the multicultural needs of students. Furthermore, although survey
respondents indicated students with disabilities often receive assistive technology as
accommodations, research suggests students with disabilities often lack instruction in the
functional use of technology for education and employment (Cihak, Wright, Smith, McMahon,
Kriass, 2015). In turn, the capability and willingness of teachers to effectively instruct on the use
of technology for all students, must be addressed.
Implications for Education Practice
Findings of this study suggest several implications for education practice at the case
study site.
Access for Marginalized Communities
The first implication of this study is that there is an inequitable distribution of resources
amongst school districts within King County. Districts in which there are higher proportions of
students of color, low-income students, and lower graduation rates are underprepared for
situations such as COVID-19, where the reliance on digital technology for shelter-in-place orders
magnifies the situation. The following are implications for the local and state governments and
school districts in moving toward digital equity.
Local and State Governments. The findings presented and recommendations listed are
essential for policymakers to consider in rethinking how they fund and allocate school money to
districts and the importance of allowing schools the flexibility to choose how to distribute their
technology. Although local and state government funding formulas for schools vary
considerably, it will be helpful for local and state governments to develop standards for digital
access in schools. The standard that can be used in assessing schools, including student-computer
ratios, connectivity in classrooms bandwidth, and frequency and technology type used in

BARRIERS TO DIGITAL EQUITY

75

schools. Disadvantaged schools with limited technology resources and funding might be
assigned a higher priority for funding state technology plans.
School Districts. Based on the document review analysis, while 80% of school districts
had a strategic plan and 90% had an equity plan, school boards and district leadership need to
integrate how technology plays a role in the overall alignment of the two plans to ensure that
marginalized communities have access to digital technology both in school and at home. This
matters because school districts play a pivotal role in helping King County achieve their longterm vision of an equitable and healthy community (King County, 2017).
Higher Education. The digital divide in higher education is presented where students
and scholars are concerned about equity in digital technology access, especially regarding
hardware and software. Despite digital technology issues being addressed by education
institutions and local and state governments, there is still a digital access gap within higher
education. For many college students, not having a strong digital identity is a product of
inequitable access to high school education and disparities in-home and community resources
(Goode, 2010). Yet, the consequences of one's technology identity have a massive impact on
students' attitudes and decisions regarding their academic and life plans (Goode, 2010). This
inequitable access to digital technology and learning trickles into academic, social, and work-life
that truly reflects the depths of the digital divide.
Finances and Bureaucracy
Findings from this study show that finances and bureaucracy is a barrier to digital
technology integration, but also revealed an opportunity for King County to play a convening
role to help collaborate and support bringing connectivity to schools and students’ homes.

BARRIERS TO DIGITAL EQUITY

76

Local and state government. An implication for practice for education is bringing
stakeholders together around digital equity. Partnerships to provide digital technology in K-12
systems are not uncommon, Digital Promise Zones have inspired many cities and counties to
play a more active role in closing the digital divide by bringing different sectors together to
achieve a common goal of closing the digital divide (City of Seattle, 2018; Digital Promise,
2015).
School districts. A second implication is the need for explicit strategic and equity plans
related to digital technology. As indicated by the document analysis, only 45% of school districts
had an equity plan around technology and only 25% had an identified budget for equity in
technology. It is important to be explicit in any change process, King County’s usage of a theory
of change approach requires explicit statements of inputs in order to be able to evaluate and
measure success, thus supporting schools districts to include this would be an important
implication for practice (CompassPoint NonProfit Services, 2016).
Higher education. While this study focused on high school leaders and school district
leaders, students attending these schools may decide to pursue post-secondary education.
Students from under resourced communities therefore are underprepared for entering higher
education that may demand them to be digitally literate (Goode, 2010). This set-back of not
having the technology or the connectivity at home creates a set-back for students (Relles &
Tierney, 2013). Thus, higher education can no longer be a consumer of the K-12 system, but
must be actively part of addressing the digital divide alongside it.
Literacy and Training
Implications of this study indicate literacy of both students and teachers is a
multifaceted issue, requiring ongoing collaboration and problem solving from local
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government, school districts and higher education. This work begins in pre-service educator
programs (Foulger, et. al., 2017) and extends to ongoing professional development practices
(Levin and Wadmany, 2008; Li, Garza, Keicher, & Popov, 2018 ) and institutional cultures
within schools (Windschitl & Sahl, 2002).
Local and State Governments. Implications for local and state governments from
this study suggests an opportunity for partnership between government and school districts to
resolve issues of technology literacy. As King County leaders have proclaimed a commitment
to address issues of inequity in a variety of contexts, including technology and education
(King County, 2016a), the intersection of the two issues should be acknowledged and
addressed. While it is not traditionally the case that county governments have direct control
over school district operations and budgets, implications of this study indicate a necessity to
establish creative problem solving techniques to influence the issue of technology literacy in
schools. As technology literacy was suggested as one barrier to achieving digital equity in
schools, this issue ultimately influences future educational and employment opportunities of
County residents (King County, 2015). In turn, partnership in resolving this issue will assist
King County leaders in addressing other issues of social inequity within the County.
School Districts. Implications for school districts from this study indicate that
students from marginalized populations continue to receive inadequate support and resources
to access the necessary technology tools and skills to effectively engage in their education; an
issue further magnified by the recent pandemic. This is consistent with literature that informs
there are significant differences in how technology is experienced by students based on
income, race, gender and location (Garland & Wotton, 2001; Lutz, 2019; Swain & Pearson,
2001; and Solomon, Allen & Resta, 2003).
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Ultimately, school districts must address policies, funding and educational practices
in such a way that prevents differential impact for students from marginalized groups but
more importantly intentionally focuses on removing the disparities experienced. Furthermore,
policies and practices need to ensure that classrooms not only have the appropriate
equipment, but the comprehension of how to best utilize them. In turn, training and
professional development for teachers on the usage of digital technology is more important
than having a digital plan and education of technology use must be addressed in a culturally
responsive way that meets the needs of all students.
Higher Education. Implications of this study for higher educational contexts suggest
there is a need for teacher preparation programs to more effectively prepare educators for
integrating technology in the classroom. Failure to do so places increased burden on the
school districts and local governments to fill the gaps with professional development and
resource allocation. Although pre-service education of teachers will not completely resolve
the issue of teacher literacy in technology use, it will better prepare educators to navigate the
issues of digital inequities in their future classrooms. However, this application must extend
beyond the simple instruction of technology systems, by addressing systemic barriers to
technology use and the multicultural educational needs of all students (Gorski, 2009).
Recommendations for Practice
Based on the findings of this study, the researchers have several suggested
recommendations for practice. The recommendations are outlined in three categories.
Access to Digital Technology
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The first area of recommendation is related to access and inequity of digital technology
access for marginalized communities. As indicated by the study results, increasing access to all
students will promote digital equity in schools. Recommendations include:
School districts. School districts and educational policymakers need to provide all
students with individual access to computers with broadband internet connections to close the
digital gap. There are many ways to increase individual access to a computer. The simplest way
is through a one-to-one laptop program at school. The one-to-one (1:1) programs provide a
laptop or other personal digital device to all students; therefore, students can benefit from greater
access to knowledge, technology, and both collaborative and individualized instruction (Stone,
2017). Furthermore, the one-to-one program allows students to bring computers back-and-forth
from home and can simultaneously address a problem related to home access, school access, and
school-home connections.
There are still costs involved in hardware, insurance, software, and internet connection.
However, the continuing fall of computer prices, with the Chromebook already dropping near
$200, will considerably bring down hardware and insurance costs. The Chromebook's
lightweight will increase their portability both from school to home and within the school
environment. A crucial advantage of one-to-one laptop programs is that they potentially allow all
students to work on technology base assignments and projects at home, which increases learning
time beyond the regular hour school week (Warschauer et al., 2004). However, this will be
difficult for the student with low-income that lack broadband internet access at home. School
districts and educational policymakers should consider implementing universal broadband or
several models for expanding home broadband access. School districts could deploy school
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buses and district vehicles equipped with WiFi hotspots to provide free internet access for the
students who are taken back and forth to school and parked the vehicles in the community that
most in need of more internet access (Helker, 2020). These can increase broadband internet
access for both public and individual households.
Local and state governments. A comparable effort needs to be made at the state level to
coordinate efforts among state educational agencies, public agencies, city departments, business
corporations, and community-based organizations to support the school districts in moving
toward digital equity. Since local and state governments have in supporting the school district, it
is difficult to mandate anything that only supports the school district to meet the basic standards
for access and effective use of digital technology to improve students' learning.
First, community technology centers and programs can help low-income students
increase their digital technology learning. With social support, low-SES students can have access
to mentors, peers with a common interest, and explore themselves with outside school learning
that many high-SES students experience in their home environment. These community
technology centers and programs will need state governments or private policymakers to fund
the existing after-school program.
Second, local and state governments need to develop standards for students' digital
access. The standard that can be used in assessing schools, including student-computer rations,
connectivity in classrooms bandwidth, and frequency and technology type used in schools.
Disadvantaged schools with limited technology resources and funding might be assigned a
higher priority for funding state technology plans.
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Third, local and state governments need to gather information and monitor digital equity
in schools across the state. The specific information on technology access, including number and
type of computer, numbers of classrooms with internet access, etc. could be included as part of
the information reporting requirement of schools (Solomon, Allen, and Resta, 2003). The
information provided by schools would help the state identify schools that need additional
assistance or technology resources to meet the state standard.
Higher education. In recent years, the partnerships between K-12 schools and colleges
focus more on social responsibility in the form of professional development or joint technology
and curriculum initiatives (Harper, 2018). School districts can benefit from the partnership with
community colleges, colleges, and universities to expand opportunities for students through dual
enrollment programs that allows students to earn college credit and prepare for college entrance.
Programs such as career and technical education allow the students access to equipment and
technology that colleges offer. Furthermore, school districts can also benefit from colleges’
technology resources, professional development, and access to student teachers and a teacher
pipeline (Harper, 2018).
Finances and Bureaucracy
The findings of this study reveal that finances and the bureaucracy of getting digital
technology funded is a major challenge toward digital equity. Within a state, school districts rely
on local property tax as their primary source of funding which highlights intrastate disparities as
wealthier districts have more resources (Funding Disparities, 2016). Even when money was
approved by a state, the methodology for distributing the money was flawed, as a result, some
districts received more funding than others. Thurston County Public School Superintendents

BARRIERS TO DIGITAL EQUITY

82

(2019) wrote, “Just one district in our region received extra ‘regionalization’ dollars. The
elimination of ‘mix factor’ funding to help pay highly experienced and educated teachers
penalized our districts as well.”
In addition, local levies fund what state and federal government do not provide, this levy
may fund things like software licensing, staff to maintain equipment and conduct training, and
even 1:1 technology for students (Bellingham Public Schools, 2015). If a technology levy does
not pass, the district would need to look at their overall budget and make cuts. When a
technology levy does not pass, the district can’t provide equitable access to technology or
provide teacher training to ensure students are successfully using it (Northshore School District,
2018). Technology levies thus go beyond access and funds the support needed for teachers to
integrate technology in the classroom, one educator stated, “We do not have a designated tech
person in this building, instead, an ‘audio-visual’ who is not qualified to perform maintenance on
computers is responsible (Pandolfo, 2012). This highlighted example is a result of inequities in
the reliance of technology levies. Ultimately, the highlighted narratives that emerged from this
literature review confirmed the themes of financial need and bureaucracy of government to
equitably support digital technology amongst school districts.
Collaboration and connectivity. From this study school district administrators stated
that the number one thing the government can do is help secure free, high-speed broadband
internet to allow students to use at home, thus narrowing the homework gap and decreasing the
digital divide. Because technology is financially costly and heavily relies on local levies to fund
it, there needs to be innovative approaches to secure access to technology and broadband.
Partnerships to provide digital technology is not uncommon, Digital Promise Zones have
inspired many cities and counties to play a more active role in closing the digital divide (City of
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Seattle, 2018; Digital Promise, 2015). Digital Promise, a non-profit organization annually
convenes stakeholders including city and county government with K-12 educators in a given
region to collectively work together and bring digital technology innovation into the classroom
and into the hands of students (Digital Promise, 2015). The idea of collective impact by
convening different stakeholders from different sectors around digital technology has seen
success (Hayling & Cohen, 2015). Technology Access Foundation (TAF) in 2008 developed the
first public school, TAF@Saghalie in Washington State is managed by a non-profit and a school
district. Their success was based on a foundation of collaboration that has impacted over 19,600
students, resulting in a 99% on-time high school graduation rate and a 100% college acceptance
rate (Technology Access Foundation, 2020). While this is one example of a successful
partnership, all sectors and all levels of leaders can play a role in closing the digital divide.
Federal government. The federal government can also play a role by expanding E-rate to
include at home, high-speed internet access for students. The lack of connectivity highlights the
digital divide and has led the United States’ Government Accountability Office (GAO) to write
to the FCC and request expansion of the E-rate program. The U.S. GAO found that a lack of
high-speed in-home access internet and a heavy reliance on mobile wireless may limit a student’s
ability to complete assigned homework due to slower speed or lack of applications
presented on their mobile device, creating what is termed, the “homework gap.” Furthermore,
despite free Wi-Fi spots such as community centers or libraries, transportation and limited hours
pose additional challenges (United States Government Accountability Office, 2019). This
government intervention is one way in which collaboration around connectivity is occurring at a
national level between FCC and GAO. As noted in a letter from 7,664 educators across the
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United States, educators are asking the FCC to respond to the current COVID-19 pandemic
(Schaffhauser, 2020):
At this unprecedented time in our nation's history, the FCC has the opportunity to make a
dramatic impact on educational equity for millions of students...families without
connectivity are not only cut off from instructional activities and being able to complete
homework, but risk isolation from essential support during this pandemic.
The GAO in 2019 has already asked the FCC to expand its services, but the current
COVID-19 pandemic accelerated this need (United States Government
Accountability Office, 2019). Thus, advocacy support from local and state government for
federal support in expanding E-rate would have large upstream policy implications that would
close digital equity gaps.
Local and state government. King County can play a role to facilitate this message by
supporting the convening and collaboration of community partners and higher education
institutions together to help provide in-home access for students. Examples of success include a
major metropolitan city within King County that pulled in the public sector including public
schools, four major technology corporations, and 269 non-profits. Collectively, the city and
partners increased connectivity, digital skills, access to devices, and redesigned their website for
a better user experience. In addition, 223 organizations received free broadband internet resulting
in 205,269 residents able to access Wi-Fi. Furthermore, community input led to 70 free identified
public access sites to the internet (City of Seattle, 2018). Lastly, it is important to note that higher
education institutions should be brought in as part of the conversation as students in K-12 will be
eventual students in post-secondary institutions and would need the digital skills and equipment
to succeed.
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Another way counties and other government entities can support digital equity is by
supporting school districts by allocating technology grants. These grants would be flexible for
school district leaders to tailor strategies and indicate their specific technology needs, whether
that be access to equipment or training for students and teachers. Furthermore, counties can help
build the capacity of school districts to collect data and measure community outcomes, thus
creating a stronger case of measuring impact when reporting for federal or state grants.
School districts. Lastly, while school district administrators have claimed that finances
are an important factor to digital equity, many schools do not integrate digital technology as
part of their equity plan or overall strategic plan. Furthermore, the findings of an allocation for
a digital technology budget line is limited when reviewing school district’s financial reports.
Thus, a recommendation for school districts to apply is the inclusion of digital technology that
must be explicitly stated in their budget line items, strategic plans, and equity plans. For King
County, government entities can also explicitly do this as part of their community engagement
strategies and include public schools as part of their strategic and equity plans partners.
Teacher and Student Literacy
The results of this investigation are supported by literature, indicating communities,
higher education and school districts must dedicate time and resources to addressing digital
literacy by properly preparing teachers to provide technology instruction that meets the needs of
all students. This must be addressed both in pre-service educator education, ongoing professional
development for teachers and the organizational culture of the school.
Higher education. The thematic analysis of this study’s survey suggests teacher’s
knowledge and skill in technology instruction is variable and an area schools need support in, in
order to address digital equity. Foulger, et. al. (2017) suggests that despite technology instruction
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being addressed in varying capacities in teacher preparation programs, pre-service teachers
remain in-adequately prepared to integrate technology in the classroom. The authors further
suggest that technology instruction should not simply be a singular semester course, rather it
should be integrated throughout teacher preparation programs as a key component of all courses.
This is further supported by the U.S. Department of Education (2016) recommendations on how
to address technology education in teacher preparation programs. More specifically the
department informs that to best prepare future teachers for technology implementation in the
classroom pre-service programs must be “program-deep and program-wide” (pg. 14). An
example of this can be seen in the University of Michigan’s Teacher Education Programs in
which digital technology courses are required for at least three semesters for both Bachelors and
Masters level programs (University of Michigan School of Education, 2020).
Furthermore, college educator programs should embed technology literacy instruction
into all coursework, to adequately prepare future teachers to instruct students in the use of
technology as it applies to all academic areas. As suggested by the U.S. Department of Education
(2016) teachers should be prepared to implement technology in all academic areas such as
mathematics, history and science. An example of this can be seen in the University of Virginia's
Mathematics Educator Programs in which the application of digital technology to teach math is
embedded throughout the coursework (University of Virginia Curry School of Education and Human
Development, 2020; U.S. Department of Education, 2016). This is consistent with literature that

suggests effective literacy instruction for English Language Learners is more successful when
technology is embedded and better prepares ELL students for work and college (Kshema, 2016).
Lastly, the TPACK (Technological Pedagogical Content Knowledge) framework informs
that teacher preparation programs should address the alignment of content knowledge,
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pedagogical competencies and technology skills to support technology integration in the
classroom (Voogt, et. al., 2013). This means, pre-service teachers must receive education that
extends beyond how to use and teach technology, but addresses student needs and learning
styles. Additionally, the U.S. Department of Education (2016) also supports the application of
TPACK or a similar framework into teacher education programs to ensure future teachers
receive a clear understanding of how academic content, student learning needs and technology
use can be applied in the classroom. Furthermore Gorski (2009) who informs teachers must be
adequately prepared to address the multicultural needs of students when providing technology
instruction. In turn, pre-service teachers must be properly prepared to understand the inequities
that exist for students in the use of digital technology, as well as how to embed meaningful
cultural components into instruction.
School districts. Although research suggests teacher preparation programs have an
obligation to prepare pre-service teachers for technology integration, this is a variable school
districts or local governments are less likely to directly influence. In turn, professional
development and ongoing support for teachers in technology integration is necessary. Vannatta
and Nancy (2004) inform teacher training is correlated with technology use in the classroom,
however providing the training in itself is not adequate. Rather, teacher’s must be provided the
time and space to practice what they have learned, as well as collaborate with other teachers
(Levin and Wadmany, 2008; Li, Garza, Keicher, & Popov, 2018). Additionally, training must be
offered ongoing (Vannatta and Nancy, 2004) and address variability in skill sets (Groff &
Mouza, 2008. Therefore, school districts must commit to developing comprehensive,
collaborative and ongoing training programs for educators.
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Professional development programs must also be evidence based in how teachers are
supported but must also utilize an evidence-based framework that meets the needs of the learner.
Khemsa (2016) provides suggestions on how digital literacy programs can be shaped. The author
informs that a student of digital literacy must be taught to; a) work with new digital information
by collecting, analyzing and using it to solve problems, b) use technology to communicate and
collaborate, and c) create and design using technology. The application of this framework is
applicable in design of professional development programs, but also in shaping how technology
instruction is provided to the student.
Developing a technology learning culture. A majority of research on how teachers
implement technology in the classroom is focused on the abilities and beliefs of the teacher
themselves. However, there is also evidence to indicate that the institutional culture in which a
teacher is situated, will also shape their ability to learn and implement technology in the
classroom (Windschitl & Sahl, 2002). Therefore, it is important for ongoing technology training
to be supported and recognized as important by the culture of the school and reinforced by
school leaders (Levin and Wadmany, 2008). This is additionally supported by the 2017 National
Education Technology Plan which informs that educational leaders must have knowledge in how
to utilize technology in education, as well as a community-wide vision on how to improve
learning with the use of technology. More specifically the NETP report indicates transforming a
school learning culture to be technology focused requires educational leaders to focus on
collaboration, personalized student learning, a robust technological infrastructure, and
personalized professional development programs.
Furthermore, as suggested by literature on pre-service instructional programs, teachers
must receive ongoing professional development with an equal focus in addressing technology
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systems and pedagogical approaches as both influence the effectiveness of technology
integration in the classrooms (Li, Garza, Keicher, & Popov, 2018). Lastly, technology integration
programs should allow teacher participation in the design and implementation of technology
systems for their classrooms and the district, as a way to increase buy-in and successful
implementation (Philipsen, Tondeur, Pareja Roblin, Vanslambrouck, & Zhu, 2019). One-way
school districts can support teachers in this process is through the use of open educational
resources (OER) in which teachers are partnered with their peers to engage in exploration,
training and resource sharing of openly licensed technology systems. Versions of OER have been
funded and suggested to be effective by the U.S. Department of Education with the recognition
that peer collaboration and open engagement can effectively influence teacher practices (Office
of Educational Technology, 2020).
Local government. As suggested by the literature, districts must provide mandatory,
ongoing and collaborative professional development for teachers. As local government rarely has
direct influence over the operations of school districts, the two organizations must collaborate to
leverage resources and strengthen partnership that directly supports students and teachers. One
way County leaders can support school districts in addressing digital literacy needs is sharing
resources in technological education with districts. For example, King County’s Information
Technology provides end-user training for businesses in using a variety of technology programs
(King County Information Technology, 2020). The County may consider expanding this service
to school districts as a free or low-cost way to increase teacher technology competency The
County IT department may also be able to leverage their educational resources to provide “train
the trainer” support for teachers responsible for teaching technology use to students. As this
investigation informs ELL students and their families are a group most in need of technology
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instruction support, the County may also leverage resources that support English Language
Learners (ELL) in technology use to assist schools in educating ELL students and their families.
In summary, the County may consider leveraging internal technology education resources to
support school districts and in turn, influence the equitable instruction of technology use in the
classroom.
To address digital equity, the district and school leaders must also be committed to
developing a safe culture of learning for teachers that reinforces the importance of technology
instruction within all curriculums. The County can support schools districts in this way through
strategic partnerships in education and resource sharing, as mentioned above. These relationships
can help connect educators to County leaders and reinforce the importance of technology
application in classrooms. An example of this can be seen in the recently emerged partnership
between Dominican University in California and Marin County Department of Education
(MCDOE), in which local leaders have intentionally engaged the local university to support in
the instruction of distance learning instruction for K-12 teachers (Dominican University of
California, 2020). The Domincian/MCDOE partnership released a series of seven short courses
available to all teachers within the county, with fees required only for continuing education units.
Lastly, another way County leaders can support districts is through the dissemination of
information on the importance of technology for students, to help education families and
motivate residents to vote for necessary technology funding. Examples of how this can be
implemented within King County has been observed during the recent pandemic with
widespread public health education on prevention of the spread of COVID-19 (King County,
2019b). Through this work, the County has successfully leveraged a variety of platforms
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including websites, public statements, social media and freeway signage to increase awareness
and education of the need to socially distance, wash hands and wear face coverings.
Recommendations for Future Research
As the use of digital technology within classrooms becomes more widespread, school
leaders need to be proficient in supporting teachers and students in the use of digital technology
in schools. Therefore, research in the effective use of technology in schools needs to continue so
that teachers can educate students with the necessary skills to serve the community and society in
the future. Recommendations for further research include the following:
1. Expand this study to include the mixed-method approach. The mixed-method
approach would allow the researchers to explore the qualities of both qualitative
and quantitative data in the study. The mixed-method would help the researcher
capture the essence of both methods, which would make for a more in-depth
study. The mixed-method approach would also allow the researcher to explore
the research to a broader audience as well as provide a better perspective for
understanding the problem under investigation.
2. Expand this study beyond the high school levels to include elementary and middle
school leaders. There are several factors of effective use of technology in schools
that would be very similar in those settings. Replication of this study into those
other grade levels may provide interesting insights that could add to the body of
knowledge regarding barriers to digital technology in schools.
3. Expand this study to include teachers' and students' perspectives on using digital
technology in schools. Teachers' and students' perceptions are critical factors as
they play an essential part in the teaching and learning process. Exploring
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teachers' and students' perspectives and how the teachers use digital technology in
schools can help the researchers gain meaningful learning experiences; where
students become active participants in their learning, and teachers become the
facilitator of learning.
4. Expand on the research of barriers to digital equity to include implications in
student achievement, curriculum design, instructional methods, student
engagement, and other essential aspects of K-12 education.
Conclusion
Strategic planning to address equitable implementation and integration of technology into
Washington state schools has been a priority for over 10 years (OSPI, 2009). The need to address
this issue has magnified as a result of the pandemic forcing statewide school closures and the
need for districts to equitably implement remote learning for all students. Additionally, King
County has proclaimed an ongoing commitment to addressing the equitable access and use of
technology for all residents (King County, 2017). However, the relationship between the County
and local schools districts to address digital equity is not always clear. Conversely, literature
informs that equity challenges faced by schools are often associated with the decisions of local
governments (Holme and Finnegan, 2018) and counties have the ability to influence larger issues
of social inequity through the support of equity in education (McKoy, Vincent, & Bierbaum,
2011; Mordechay & Ayscue, 2018; Siegel-Hawley, 2014; Rothman, To, Buliung, Macarthur, &
Howard, 2014).
This study was conducted to further explore how the County can support local school
districts in closing the gap on digital equity, and in turn support larger community goals of
digital equity for all residents. The mixed methods investigation utilized a survey of district

BARRIERS TO DIGITAL EQUITY

93

leaders, document analysis and literature review to triangulate evidence on the issues of digital
equity in school districts and highlight solutions for consideration.
The overall results of the investigation confirmed issues identified in previous literature
that digital equity in education is a multifaceted and complex issue, requiring strategic planning
and partnership to resolve. Additionally, this study further reinforced that issues of equity in
education are correlated with other social inequities, requiring collaboration with local
governments to resolve. Three primary themes were identified as contributing to the inequity of
digital technology in schools; including access for marginalized communities, bureaucracy and
financials, as well as literacy for both students and teachers. Investigation and triangulation with
the literature provided recommendations for how school districts may be able to partner with the
County government to address the issue of digital equity.
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Table 1: Descriptive Statistic of Open-ended Survey Participants
Frequency
Total

Percent

17

Job titles
Superintendent

1

5.9

Assistant superintendent

1

5.9

Principal

3

17.6

Assistant principal

12

70.6

Low-income

6

35.3

Middle-income

8

47

Upper-income

3

17.6

Yes

7

41.2

No

10

58.8

Less than 1 year

3

17.6

1-2 years

5

29.4

3-5 years

2

11.8

More than 5

7

41.2

3-5 years

1

5.9

6-10 years

4

23.5

11-15 years

4

23.5

More than 15 years

8

47.1

Masters or another post-graduate degree

13

76.5

Doctorate degree

4

23.5

General economic level of the student in school or district

Part of Title 1 school

Holding current position

Teaching experience

Highest level of education
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Table 2: Survey Results in School Technology Device and Connectivity (Focus by King County)
Frequency
Total

Percent

17

Are you aware of the free GIS K-12 Schools Mapping Software Bundle offered by Esri
No

17

100

17

100

ratio is 1 student per 1 device

13

76.5

ratio is 2 students to 1 device

2

11.8

more than 2 students to 1 device

2

11.8

40%-60%

3

17.6

60%-80%

7

41.2

>80%

7

41.2

<40%

1

5.9

40%-60%

1

5.9

60%-80%

5

29.4

>80%

10

58.8

Yes

14

82.4

No

3

17.6

Yes

11

78.6

No

3

21.4

Are you using the free GIS K-12 Schools Mapping Software Bundle offered by Esri?
No
The ratio of in school technology devices to students

Please estimate the percentage of students who have a way to access the internet at the
place in which they live:

Please estimate the percentage of students who have a computing device (computer,
tablet, or other mobile) at home to use for school:

When answering these questions please provide your pre-COVID 19 situation.
Does your school district have schools with one-to-one laptop program shared devices
(computer labs, laptop carts, tablet carts, etc.)?

Of the schools that have one-to-one laptop program are students allowed students able to
bring them home?
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Of the schools that have a one-to-one laptop program and students are allowed students
able to bring them home, are they also send home with a hotspot, a device that provide
internet?
Yes

3

21.4

No

11

78.6

2

11.8

11

64.7

4

23.5

How would you describe the extent to which the students in your school or district have
access to computing devices and the internet for use to complete schoolwork in their
place of residence:
All or nearly all students have access to technology they need to complete school
work at home.
Most students have access to technology they need to complete school work at home.
Some students have access to technology they need to complete school work at
home.
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Table 3: Survey Results in School Technology Access and Frequency Use
Frequency
Total

Percent

17

In general, the frequency with which technology is used BY STUDENTS in my school
or district is (select one only):
Every day the class meets

5

29.4

Nearly every day the class meets

5

29.4

Throughout the school year, but not every day

7

41.2

Never

1

5.9

Rarely

1

5.9

Sometimes

6

35.3

Often

9

52.9

Never

1

5.9

Rarely

1

5.9

Sometimes

7

41.2

Often

6

35.3

Always

2

11.8

Never

5

29.4

Rarely

4

23.5

Sometimes

2

11.8

Often

3

17.6

Always

3

17.6

Never

1

5.9

Rarely

3

17.6

Sometimes

9

52.9

Homework is assigned that requires computer access outside of school

Students need to access school-based technology services outside of school (i.e. Canvas,
Blackboard)?

All students have the same access to computers outside of school

Students are not always able to complete homework assignments because they do not
have reliable access to a computer or internet connection.
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4

23.5

Rarely

2

11.8

Sometimes

13

88.2

Often

2

11.8

Not Applicable

1

5.9

Rarely

3

17.6

Sometimes

9

52.9

Often

4

23.5

Never

1

5.9

Rarely

5

29.4

Sometimes

5

29.4

Often

5

29.4

Always

1

5.9

Not Applicable

1

5.9

Never

1

5.9

Rarely

2

11.8

Sometimes

5

29.4

Often

7

41.2

Always

1

5.9

Students use public wi-fi to do homework

Student do homework on their cell phone

The lack of access impacts your students' learning opportunities

As grade levels increase, teachers are more likely to assign homework that requires
access to digital devices and/or broadband internet outside of schools
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Table 4: Survey Results in Digital Literacy
Indicate your level of agreement with each of the statements below focused on your perceptions about teachers’ own
grasp of the content they teach, the way they teach it, and how they use technology in their teaching. "Technologies"
refer to digital technology resources such as computers, tablets, small mobile devices, interactive white boards, etc.
1 = Strongly Disagree
2 = Disagree
3 = Neutral
4 = Agree
5 = Strongly Agree
N/A = Does not apply
Std.
Deviation

N

Mean

The majority of the teachers in my school or district know how to solve their
own technical problems.

17

3.06

0.90

The majority of the teachers in my school or district are comfortable with
learning technology that they need in their positions

17

3.41

0.87

The majority of the teachers in my school or district have the technical skills
they need to use technology.

17

3.53

0.80

The majority of the teachers in my school or district have had sufficient
opportunities to work with different technologies.

17

3.53

1.13

The majority of the teachers in my school or district can teach remotely in an
online format

17

2.94

1.20

The majority of the teachers in my school or district know about technologies
that they can use in -class for understanding and working in the primary subject
area(s) or grade level(s) they teach.

17

3.59

1.18

The majority of the teachers in my school or district know about technologies
that they can use to remotely teach online for understanding and working in the
primary subject area(s) or grade level(s) they teach.

17

3.06

1.25

The majority of the teachers in my school are aware of technologies available to
them to enhance the teaching approaches needed for the lessons.

17

3.65

0.93

The majority of the teachers in my school or district can choose technologies
that enhance the teaching approaches for a lesson.

17

3.59

1.00

The majority of the teachers in my school or district can choose technologies
that enhance students’ learning for a lesson.

17

3.65

1.06

The majority of the teachers in my school or district can choose technologies
that enhance the content for a lesson.

17

3.71

0.99

The majority of the teachers in my school or district can select technologies to

17

3.41

1.06
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use in their classroom that enhance what they teach, how they teach, and what
students learn.
The majority of the teachers in my school or district can teach lessons in-person
that appropriately combine their Subject area(s) or grade level(s), technologies,
and teaching approaches.

17

3.65

1.12

The majority of the teachers in my school or district can teach lessons online
that appropriately combine their subject area(s) or grade level(s), technologies,
and teaching approaches

17

2.88

1.11
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Table 5: Survey Results in Perception of Equity in Digital Technology
Frequency
Total

Percent

17

Within your district, how equitable is student use of digital technology
Within different high schools
Not Applicable

4

23.5

Not Equitable

1

5.9

Somewhat Equitable

7

41.2

Mostly Equitable

2

11.8

Very Equitable

3

17.6

Not Applicable

5

29.4

Somewhat Equitable

6

35.3

Mostly Equitable

4

23.5

Very Equitable

2

11.8

Somewhat Equitable

9

52.9

Mostly Equitable

4

23.5

Very Equitable

4

23.5

Not Equitable

2

11.8

Somewhat Equitable

9

52.9

Mostly Equitable

4

23.5

Very Equitable

2

11.8

Not Equitable

5

29.4

Somewhat Equitable

7

41.2

Mostly Equitable

2

11.8

Very Equitable

3

17.6

For different achievement levels

For different gender

For different race or ethnic groups

For different SES
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For differing primary languages
Not Equitable

7

41.2

Somewhat Equitable

4

23.5

Mostly Equitable

4

23.5

Very Equitable

2

11.8
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Table 6: Survey Results in Students’ Challenges When It Comes to Completing Homework that Requires Computer
Access Outside of School (Select all that apply)
Frequency

Percent

Students lack a computing device (tablet, mobile, or laptop) for at-home use

9

52.9

Students lack internet access entirely at home

14

82.4

Internet access is too slow or unreliable at home

16

94.1

Students lack the digital literacy skills to complete at-home use

6

35.3

Parents and guardians lack the digital literacy skills to assist their students at
home

10

58.8

Concerns around online safety or harassment with technology

4

23.5

Other concerns

3

17.6
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Table 7: Document Review Analysis
Variable
Technology
Plan

Equity

Connectivity

Access

Literacy

Std.
Deviation

N

Mean

Were you able to locate info on a technology
department?

20

.90

.31

Is there info on how the team addresses Technology
integration?

20

.80

.41

Does the district have strategic planning for technology?

20

.80

.41

Is the planning featured in a tech specific plan?

20

.70

.47

Is there a plan for addressing equity in education for
students?

20

.90

.31

Is information for addressing equity in technology for
students?

20

.45

.51

Is there an identified budget for addressing equity in
tech? (i.e. such as weighted funding for schools with a
higher need?)

20

.25

.44

Is information for addressing internet or wifi access
within the school?

20

.75

.44

Is there information for supporting students with internet
access at home?

20

.70

.47

Is there information on how students with a higher need
can access tech resource?

20

.60

.50

Is there info on how students can access technology
during holidays, weekends or school breaks?

20

.40

.50

Is there an online system that parents can access grades
or curriculum?

20

.90

.31

Are there handbooks or materials provided in languages
other than English?

20

.45

.51

Is there information on how students with disabilities can
access technology?

20

.15

.37

Is there information on how ELL students can obtain
additional support?

20

.30

.47

Are there details on the remote learning plan for the
district?

20

.95

.22

Is there information on how students are taught to use
technology?

20

.60

.50

Is there a digital citizenship curriculum?

20

.75

.44
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Is there a college/career ready tech curriculum?

20

.50

.51

Are there defined standards or criteria for digital literacy?

20

.65

.49

Is there information on professional development for
teachers in tech use?

20

.75

.44

Are there details on a 1:1 laptop program?

20

.75

.44

Is there a 1:1 iPad program?

20

.20

.41

Is there information on how equipment is allocated to
students? (i.e. laptop given for use over all 4 years of HS)

20

.75

.44

Is there information on equipment provided for
classrooms?

20

.50

.51

Is there info on equipment provided for teacher specific
use (i.e. laptops for home use)

20

.50

.51

Is there an IT support service for students or families?

20

.85

.37
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Appendix A: Survey Questions
Barriers to Digital Equity in School Districts
Quantitative Methods Action Research Survey Study on Digital Technology in Schools
Informed Consent:
You have been specially chosen to participate in this survey to help investigate the factors
impacting the education of students utilizing digital technology in school districts.
No identifying information is being collected in this survey, only group data will be reported in
the final study. Your participation is voluntary, and you can refuse to participate. You may
choose not to answer any question and can stop your participation at any time. However, if a
question does not apply to you, please mark “N/A”.
The survey consists of up to xx questions regarding digital technology and equity in K-12
schools. It will likely take about 15-20 minutes to complete. Some of the questions ask you to
choose between several answers, others request that you rate your experiences or perception on a
scale of 1 to 5, and some questions allow you to write responses about your experiences and
perceptions. There are no ‘right’ or ‘wrong’ answers, so please answer honestly and in as much
detail as you would like. If a question does not apply to you, there is an “N/A” option available
for you to use. Should you need to leave the survey before finishing, your progress will not be
saved, therefore you should plan to make time to finish it in one setting.
Results will be provided to the County and school districts for further investigation of how they
can support digital equity work in schools.
This study is being conducted by doctoral candidates as part of their dissertation in the College
of Education at Seattle University. For questions about this study, please contact their research
supervisor, Dr. Colette M. Taylor, Associate Professor, Educational Leadership at (206) 2966061 or email taylorco@seattleu.edu.
This study will be approved by the Seattle University Institutional Review Board (IRB). For
questions about your rights as a participant, please call the IRB at (206) 296-2585.
I am 18 years of age or older and I consent to participate in this survey. □ Yes □ No
Introduction: During your time as a school administrator you have had a number of
opportunities to use and help integrate digital technology in your schools’ teaching practice. Of
interest in this study is your perspectives on the impact of digital technology in education as a
school administrator. For this survey, the following definitions will be used:
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●
Digital Equity is a condition in which all individuals and communities have the
information technology capacity needed for full participation in our society, democracy,
and economy (National Digital Inclusion Alliance [NDIA], 2019).
●
Digital Divide is defined as a term that explains individuals who have or do not
have access to the internet (National Telecommunications and Information
Administration [NTIA], 1995).
●
Digital Access is defined as the ability of an individual, in any given environment,
to use digital equipment to connect to an online platform and fully utilize the internet
through electronic participation in society (Ribble, 2015).
●
Connectivity is defined as how quickly an individual or group may connect,
through a broadband platform, to the internet for various purposes
●
Equipment is defined as computers, broadband technologies, smartphones, laptops,
and tablets.
●
Digital Literacy is defined as the ability of an individual to use critical thinking
skills to understand how to use a respective digital tool and for what reason (Passey,
Shonfeld, Appleby, Judge, Saito, & Smits, 2018).
Section I: School Technology Devices
Directions:
Carefully read each of the following statements related to the ratio of technology devices to
students and its general use in schools from your own perspective. Respond by selecting the
response box that best reflects your opinion based on your current leadership position
Are you aware of the free GIS K-12 Schools Mapping Software Bundle offered by Esri?
Yes
No
Are you using the free GIS K-12 Schools Mapping Software Bundle offered by Esri?
Yes
No
The ratio of in school technology devices to students is most closely aligned with the
statement (select one item only):
❏ In general, we have one (or more) computing device (computer, tablet, other mobile)
for every student in my district/school (ratio is 1 student per 1 device)
❏ In general, we have one (or more) computing device (computer, tablet, other mobile)
for every two students in my district/school (ratio is 2 students to 1 device)
❏ My school/district has available only shared devices (computer labs, laptop carts,
tablet carts, etc.) for all students in a school to share (more than 2 students to 1
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device)
Please estimate the percentage of students who have a way to access the internet at the
place in which they live:
(Accept range from 0% to 100%)
Please estimate the percentage of students who have a computing device (computer, tablet,
or other mobile) at home to use for school:
(Accept range from 0% to 100%)
When answering these questions please provide your pre-COVID 19 situation.
Does your school district have schools with one-to-one laptop program shared devices
(computer labs, laptop carts, tablet carts, etc.)?
❏

Yes

❏ No
IF YES Please provide check boxes of the schools below
IF NO go to the NEXT SECTION
Of the schools that have one-to-one laptop program are students allowed students able to
bring them home?
IF YES Please provide check boxes of the schools below
IF NO go to the NEXT SECTION
Of the schools that have a one-to-one laptop program and students are allowed students
able to bring them home, are they also send home with a hotspot, a device that provide
internet?
IF YES Please provide check boxes of the schools below
IF NO go to the NEXT SECTION
NEXT SECTION
How would you describe the extent to which the students in your school or district have access to
computing devices and the internet for use to complete schoolwork in their place of residence:
❏ All or nearly all students have access to technology they need to complete school
work at home.
❏ Most students have access to technology they need to complete school work at home.
❏ Some students have access to technology they need to complete school work at
home.
❏ Few students have access to technology they need to complete school work at home.
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❏ None or almost none of the students have access to technology they need to complete
school work at home.
Technology devices in my school / school district are generally used for/as:
Not
applicable

Never
used
for

Less
likely
used for

Most
likely
used for

Reward for completing other work
Research and expand knowledge of what they are learning
Supplementary or enrichment tool
Teaching about computers and other technology tools and how to use
them
Remediation of academic deficiencies
Challenging the brightest students
State or local assessments
Motivating interest in school, schoolwork, or class projects
Significantly changing the nature of learning projects and the way
students interact with information, contexts, and real-world projects

Section II: School Technology Access and Frequency Use
In general, the frequency with which technology is used BY STUDENTS in my school or
district is (select one only):
❏

Every day the class meets

❏

Nearly every day the class meets

❏

Throughout the school year, but not every day

❏

Once or twice per week

❏

Less than once per week

Indicate the frequency in which each of the following statements related to digital
technology use to complete homework applies to students.

Always
used for
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Not
applicable

Never

Rarely

Some
times

Often

Always

Homework is assigned that requires computer access outside of
school
You believe students depend on cell phones or tablets for internet
access outside of school; i.e. this is the only device available to
them
Students need to access school-based technology services outside
of school (i.e. Canvas, Blackboard)?
All students have the same access to computers outside of school
Students are not always able to complete homework assignments
because they do not have reliable access to a computer or internet
connection.
Students use public wi-fi to do homework
Student do homework on their cell phone
The lack of access impacts your students' learning opportunities
As grade levels increase, teachers are more likely to assign
homework that requires access to digital devices and/or
broadband internet outside of schools

When you assign homework that requires computer access outside of schools, are there
groups of students that have a challenge to finish their homework?
Not
applicable

Lack of computing device
Lack of internet service
Lack of skills needed in order to use the technology
Distrust of technology/attitudes beliefs that prevent use of
technology in the household

Strongly
disagree

Disagree

Neither
agree or
disagree

Agree

Strongly
agree
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Indicate your level of agreement with each of the statements below focused how technology is
used in the school or district to complete homework and other necessary educational tasks away
from the classroom.
1 = Strongly Disagree
2 = Disagree
3 = Neutral
4 = Agree
5 = Strongly Agree
N/A = Does not apply
Not
applicable

Strongly
disagree

Disagree

Neither
agree or
disagree

Agree

Strongly
agree

My school has set clear expectations as to what is expected
of staff and students in implementing digital technology in
the classroom?
In your school, there are groups of students that have
challenges to completing homework that requires computer
access outside of school.

What challenges do students face when it comes to completing homework that requires computer
access outside of school. Please select all that apply:
❏

Students lack a computing device (tablet, mobile, or laptop) for at-home use

❏

Students lack internet access entirely at home

❏

Internet access is too slow or unreliable at home

❏

Students lack the digital literacy skills to complete at-home use

❏

Parents and guardians lack the digital literacy skills to assist their students at home

❏

Concerns around online safety or harassment with technology

❏

Other concerns (please specify)

❏

None of these are concerns

Section III: Digital Literacy
Indicate your level of agreement with each of the statements below focused on your perceptions
about teachers’ own grasp of the content they teach, the way they teach it, and how they use
technology in their teaching. "Technologies" refer to digital technology resources such as
computers, tablets, small mobile devices, interactive white boards, etc.
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1 = Strongly Disagree
2 = Disagree
3 = Neutral
4 = Agree
5 = Strongly Agree
N/A = Does not apply
Not
applicable

Strongly
disagree

Disagree

Neither
agree or
disagree

Agree

Strongly
agree

The majority of the teachers in my school or district know how
to solve their own technical problems.
The majority of the teachers in my school or district are
comfortable with learning technology that they need in their
positions
The majority of the teachers in my school or district have the
technical skills they need to use technology.
The majority of the teachers in my school or district have had
sufficient opportunities to work with different technologies.
The majority of the teachers in my school or district can teach
remotely in an online format

Please indicate the degree to which you agree or disagree for each of the statements
listed on the left.
Not
applicable

The majority of the teachers in my school or district know
about technologies that they can use in -class for
understanding and working in the primary subject area(s) or
grade level(s) they teach.
The majority of the teachers in my school or district know
about technologies that they can use to remotely teach online
for understanding and working in the primary subject area(s)
or grade level(s) they teach.

Strongly
disagree

Disagree

Neither
agree or
disagree

Agree

Strongly
agree
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Please indicate the degree to which you agree or disagree for each of the statements listed
on the left.
Not
applicable

Strongly
disagree

Disagree

Neither
agree nor
disagree

Agree

Strongly
agree

Agree

Strongly
agree

The majority of the teachers in my school are aware of
technologies available to them to enhance the teaching
approaches needed for the lessons.
The majority of the teachers in my school or district can
choose technologies that enhance the teaching approaches for
a lesson.
The majority of the teachers in my school or district can
choose technologies that enhance students’ learning for a
lesson.

Please indicate the degree to which you agree or disagree for each of the statements
listed on the left.
Not
applicable

The majority of the teachers in my school or district can
choose technologies that enhance the content for a lesson.
The majority of the teachers in my school or district can select
technologies to use in their classroom that enhance what they
teach, how they teach, and what students learn.
The majority of the teachers in my school or district can teach
lessons in-person that appropriately combine their Subject
area(s) or grade level(s), technologies, and teaching
approaches.
The majority of the teachers in my school or district can teach
lessons online that appropriately combine their subject area(s)
or grade level(s), technologies, and teaching approaches

Strongly
disagree

Disagree

Neither
agree nor
disagree
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Section IV: Perceptions of leadership, teacher self-efficacy, and support for digital
technology
Please indicate the degree to which you agree or disagree for each of the statements
listed on the left.
Not
applicable

Strongly
disagree

Disagree

Neither
agree nor
disagree

Agree

Strongly
agree

The majority of the teachers in my school or district use
technology in their instruction because it’s their own choice
to do so.
The majority of the teachers in my school or district use
technology in their instruction because it’s an expectation of
school or district leaders.
The majority of the teachers in my school or district use
technology in their instruction Because some/many of their
peers do so.
The majority of the teachers in my school or district use
technology in their instruction because students request it.
The majority of the teachers in my school or district use
technology in their instruction because families or parents
expect it.

Please indicate the degree to which you agree or disagree for each of the statements listed
on the left.
Not
applicable

The school leadership or district leadership provides adequate
training or professional development for using technology in
instruction
The school leadership or district leadership provides training
or professional development which directly influences the use
of technology in instruction
The district provides support to teachers to teach in an online
format

Strongly
disagree

Disagree

Neither
agree nor
disagree

Agree

Strongly
agree
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Please indicate the degree to which you agree or disagree for each of the statements listed
on the left.
Not
applicable

Strongly
disagree

Disagree

Neither
agree nor
disagree

Agree

Strongly
agree

Teachers are able to influence technology purchasing decisions
in their school and/or our district.
Our school or district has an effective method for teachers to
apply for funding a technology project in their classroom.

Please indicate the degree to which you agree or disagree for each of the statements listed
on the left.
Not
applicable

Strongly
disagree

Disagree Neither
agree nor
disagree

Agree

Strongly
agree

Agree

Strongly
agree

I feel that leaders in my district support our teachers' use of
technology with students
I feel that teachers support the use of technology with students.
I feel that teachers can get adequate technology support for
issues that arise for themselves or for their students.
I feel that parents and guardians support the use of technology
with students

Section V: Perceptions about technology used in the classroom
Please indicate the degree to which you agree or disagree for each of the statements
listed on the left.
Not
applicable

The majority of the teachers in my school or district learn by
doing and/or by using technology
tools in an active way on their own.

Strongly
disagree

Disagree

Neither
agree nor
disagree
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The majority of the teachers in my school or district prefer
professional learning activities that promote active use with
technology tools.
The majority of the teachers in my school or district prefer
professional learning activities that focus on theory and best
practices.
The majority of the teachers in my school or district learn by
researching or learning about using technology tools before I
start doing it or using it in my district or school.

Please indicate the degree to which you agree or disagree for each of the statements
listed on the left.
Not
applicable

The majority of the teachers in my school or district look for
models of effective or appropriate use BEFORE they start
using technology tools with their students
The majority of the teachers in my school or district prefer to
use technology tools in a similar way as their peers or leaders
do.
The majority of the teachers in my school or district need to
know how to fully use a technology tool (device or
application) BEFORE their students begin using it.
The majority of the teachers in my school or district
prefer to try out different techniques of using technology
tools with students regardless of how their peers or
leaders do so.

Strongly
disagree

Disagree

Neither
agree nor
disagree

Agree

Strongly
agree
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Please indicate the degree to which you agree or disagree for each of the statements
listed on the left.
Not
applicable

Strongly
disagree

Disagree

Neither
agree nor
disagree

Agree

Strongly
agree

The majority of the teachers in my school or district only use
technology tools with their students when they know their
learning product will be significantly enhanced.
Knowing the outcomes and/or the student products or goals
for using technology is important to the majority of the
teachers in my school or district BEFORE they start doing
so.
The majority of the teachers in my school or district like to
show others what their students do with technology in the
classroom

Section VI: Perceptions of equity in digital technology.
Within your district, how equitable is student use of digital technology

Not
applicable

Within different elementary schools

Within different middle schools

Within different high schools

For different achievement levels

For different gender

Not
Equitable

Somewhat
Equitable

Mostly
Equitable

Very
Equitable
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For different race or ethnic groups

For different SES

For differing primary languages

Rate the extent to which each of the following influence decisions about technology in your
school:

Not
applicable

All Teachers

Teachers perceived as technology leaders

State Department of Education

Technology Director

Other Principals

Superintendent

Community

Industry

No
Influence

Minimal
Influence

Moderate
Influence

Strong
Influence
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Local Government

As of today, rate the degree of success your school has had in implementing each of the
following:

Not
applicable

Technical Professional Development (How to operate a
computer/software)

Integrating Technology into the Curriculum

Providing Technical Support (fixing computers)

Providing Access to Hardware

Providing Access to Software

Providing Network Services

Very
unsuccessful

Unsuccessful

Successful

Very
Successful
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Section VII: Open-ended questions
1. Does your school or district have a digital equity policy, plan, or statement? Please
describe.
2. How would you define digital equity school/school district where you currently work?
What does it mean to have "digitally equity" in the school/school district?
3. What are your overall perceptions of digital equity in schools? Expand and elaborate.
4. Is there anything in particular that interferes with digital equity implementation in your
school/school district?
5. What barriers come to mind when you think of technology and digital equity in the
classroom? Consider knowledge, availability, purpose of technology, connections to
learning, and anything else you feel may relate.
6. How would you describe your teachers’ knowledge of use of technology?
7. Is there anything else that your school/school district can provide or do to enhance your
ability to teach digital technology in an equitable manner to your students?
8. Is there anything your district is doing to address the needs of students with disabilities in
utilizing technology or distance learning?
9. Please describe any actions or methods schools in your district have undertaken to
address the issue of digital equity for students.
10. What ways do you feel local government can assist school districts in addressing
equitable access to technology?
11. Is there anything else you would like to add?
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Section VIII: Demographics
Choose the response(s) that best describe you.
1. What percentage of your school or district population receives free or reduced meals?
a. 0%-100%
2. What school district are you part of? (List and have them select from it)
3. What is your role at the school district? (List and have them select from it)
a. If you are a district level leader:
•

The general economic-level of the students in your district this year can be described
as (please answer to the best of your ability):
o Low-income
o Middle-income
o Upper-income

•

Is the school district you are an administrator at this year have schools identified as a
Title I school (receives Title I funding) o Yes _if yes, provide the school name and
address

o No
o I don't know
b. If you are a building level leader:
• The general economic-level of the students in your school this year can be described
as (please answer to the best of your ability):
o Low-income
o Middle-income
o Upper-income
o N/A
• Is the school you are an administrator at this year identified as a Title I school
(receives Title I funding)?
o Yes
o No
o I don't know
4. How many years have you held your current position?
Less than 1 year, 1-2 years, 3-5 years, 6-10 years, 11-15 years, More than 15
years
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5. How many years have you taught throughout your career?
Less than 1 year, 1-2 years, 3-5 years, 6-10 years, 11-15 years, More than 15
years
6. What is your highest level of education?
Did not go to or finish high school, High school graduate, Some college, College
graduate, Master or other post-graduate degree, I’m not sure, Prefer not to say.
Survey Wrap-Up
This is the end of your survey. We want to thank you for your assistant with our research study.
I am confident that your help will promote digital equity within schools!
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Appendix B: Consent Form
Barriers to Digital Equity in School Districts
Quantitative Methods Action Research Survey Study on Digital Technology in Schools
Informed Consent:
You have been specially chosen to participate in this survey to help investigate the factors
impacting the education of students utilizing digital technology in school districts.
No identifying information is being collected in this survey, only group data will be reported in
the final study. Your participation is voluntary and you can refuse to participate. You may
choose not to answer any question and can stop your participation at any time. However, if a
question does not apply to you, please mark “N/A”.
The survey consists of up to xx questions regarding digital technology and equity in K-12
schools. It will likely take about 15-20 minutes to complete. Some of the questions ask you to
choose between several answers, others request that you rate your experiences or perception on a
scale of 1 to 5, and some questions allow you to write responses about your experiences and
perceptions. There are no ‘right’ or ‘wrong’ answers, so please answer honestly and in as much
detail as you would like. If a question does not apply to you, there is an “N/A” option available
for you to use. Should you need to leave the survey before finishing, your progress will not be
saved, therefore you should plan to make time to finish it in one setting.
Results will be provided to the County and school districts for further investigation of how they
can support digital equity work in schools.
This study is being conducted by doctoral candidates as part of their dissertation in the College
of Education at Seattle University. For questions about this study, please contact their research
supervisor, Dr. Colette M. Taylor, Associate Professor, Educational Leadership at (206) 2966061 or email taylorco@seattleu.edu.
This study will be approved by the Seattle University Institutional Review Board (IRB). For
questions about your rights as a participant, please call the IRB at (206) 296-2585.
I consent to the terms of this survey
□ Yes
□ No
I am 18 years of age or older and I consent to participate in this survey.
□ Yes
□ No
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Appendix C: Survey Participant Invitation Letter
Email Message to Participants
(Initial)
Dear [First Name, Last Name],
You are receiving this email because you are a full-time school leader working in one of the
school districts located in King County, WA and are invited to participate in a research study.
If you are a school leader who currently serves as a superintendent, building level school
administrators and principals, we are asking your assistance in this research by
completing the survey, Barriers to Digital Equity in School District at
https://seattleux.qualtrics.com/jfe/form/SV_exmjasUxSXOs3ch
The study will begin on April 14, 2020 and will end on April 28, 2020. This two-week period
will allow you adequate time to take the online questionnaire. The data collection method is a
survey, distributed through the Qualtrics website. The survey consists of 59 questions and should
take approximately 20 minutes of your time. Your answers will remain anonymous, and the
answers will be reported in aggregate. You may stop participation at any time, even after
beginning the survey. There is no compensation for this survey.
We are doctoral candidates in the College of Education at Seattle University in University,
conducting this study under the supervision of the primary investigator, Dr. Colette Taylor.
Your participation in the survey is completely voluntary, and all your responses will be kept
confidential. No personal identifiable information will be associated with your responses to any
reports of these data. The IRB of Seattle University approved the administration of this survey as
part of the proposed study.
Should you have any comments or questions, please contact our research supervisor, Dr. Colette
M. Taylor, Program Director, Educational Leadership at (206) 296-6061 or email
taylorco@seattleu.edu.

Sincerely,
Supanee McLean, Victoria Frazier, Tony Vo
Doctoral Candidates
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Email Message to Participants (Follow-Up)
Dear school leaders,
If you have already participated in this research, thank you for assisting in this research. Because
there is no way to track who takes the survey and who doesn’t, even if you have already taken
the survey you are receiving this follow-up message.
You are receiving this email because you are a full-time school leader working in one of the
school districts located in King County, WA and are invited to participate in a research study.
If you are a school leader who currently serves as a superintendent, building level school
administrators and principals, we are asking your assistance in this research by
completing the survey, Barriers to Digital Equity in School District at
https://seattleux.qualtrics.com/jfe/form/SV_exmjasUxSXOs3ch
The study has been extended until May 12 , 2020. This additional two - week period will allow
you adequate time to take the online questionnaire. The data collection method is a survey,
distributed through the Qualtrics website. The survey consists of 59 questions and should take
approximately 20 minutes of your time. Your answers will remain anonymous, and the answers
will be reported in aggregate. You may stop participation at any time, even after beginning the
survey. There is no compensation for this survey.
We are doctoral candidates in the College of Education at Seattle University in University,
conducting this study under the supervision of the primary investigator, Dr. Colette Taylor.
Your participation in the survey is completely voluntary, and all your responses will be kept
confidential. No personal identifiable information will be associated with your responses to any
reports of these data. The IRB of Seattle University approved the administration of this survey as
part of the proposed study.
Should you have any comments or questions, please contact our research supervisor, Dr. Colette
M. Taylor, Program Director, Educational Leadership at (206) 296-6061 or email
taylorco@seattleu.edu.
Sincerely,
Supanee McLean, Victoria Frazier, Tony Vo
Doctoral Candidates
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Email Message to Participants (Final)
Dear school leaders,
If you have already participated in this research, thank you for assisting in this research. Because
there is no way to track who takes the survey and who doesn’t, even if you have already taken
the survey you are receiving this follow-up message.
You are receiving this email because you are a full-time school leader working in one of the
school districts located in King County, WA and are invited to participate in a research study.
If you are a school leader who currently serves as a superintendent, building level school
administrators and principals, we are asking your assistance in this research by completing the
survey, Barriers to Digital Equity in School District at
https://seattleux.qualtrics.com/jfe/form/SV_exmjasUxSXOs3ch
The study has been extended until May 19, 2020. This additional one - week period will allow
you adequate time to take the online questionnaire. The data collection method is a survey,
distributed through the Qualtrics website. The survey consists of 59 questions and should take
approximately 20 minutes of your time. Your answers will remain anonymous, and the answers
will be reported in aggregate. You may stop participation at any time, even after beginning the
survey. There is no compensation for this survey.
We are doctoral candidates in the College of Education at Seattle University in University,
conducting this study under the supervision of the primary investigator, Dr. Colette Taylor. Your
participation in the survey is completely voluntary, and all your responses will be kept
confidential. No personal identifiable information will be associated with your responses to any
reports of these data. The IRB of Seattle University approved the administration of this survey as
part of the proposed study.
Should you have any comments or questions, please contact our research supervisor, Dr. Colette
M. Taylor, Program Director, Educational Leadership at (206) 296-6061 or email
taylorco@seattleu.edu.
Sincerely,
Supanee McLean, Victoria Frazier, Tony Vo
Doctoral Candidates
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Appendix D: Institutional Review Board
April 14, 2020
Tony Vo, Supanee McLean, and Victoria Frazier
College of Education
Seattle University
Dear Tony, Su, and Victoria,
I’m following up on my April 9 email regarding your study Barriers to Digital Equity in
School Districts Quantitative Methods Action Research Survey Study on Digital
Technology in Schools, determined to be exempt from IRB review in compliance with
45CFR46.104(d):
2) Research that includes only interactions involving educational tests (cognitive, diagnostic,
aptitude, achievement), survey procedures, interview procedures, or observation of public
behavior (including visual or auditory recording) if (i) the investigator records information in
such a manner that the identity of the human subjects cannot readily be ascertained (directly or
through identifiers linked to the subjects); (ii) any disclosure of the data outside the research
would not reasonably place subjects at risk of criminal or civil liability or damage the subjects’
financial standing, employability, educational advancement, or reputation; or (iii) the
investigator records information in such a manner that the participant’s identity can readily be
ascertained, and an IRB conducts a limited IRB review.
Note that a letter of exemption does not mean IRB “approval.” Do not include statements for
publication or otherwise that the SU IRB has “reviewed and approved” this study; rather, say the
SU IRB has “determined the study to be exempt from IRB review in accordance with federal
regulation criteria.” Please retain this letter with your study files.
If your project alters in nature or scope, contact the IRB right away. If you have any questions,
I’m happy to assist.
Best wishes,
Andrea McDowell, PhD IRB Administrator
cc: Dr. Colette Taylor, Faculty Adviser
Email: irb@seattleu.edu Phone: (206) 296‐2585
INSTITUTIONAL REVIEW BOARD
Administration 201 901 12th Avenue P.O. Box 222000 Seattle, WA 98122‐1090

